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C a p r e o m y c i n is a n a n t i b i o t i c u s e d i n the t r e a t m e n t of t u b e r c u ­
l o s i s c a s e s t h a t do n o t r e s p o n d to o t h e r t r e a t m e n t . C a p r e o m y c i n 
s u l f a t e is a w h i t e p o w d e r , i n s o l u b l e i n m o s t o r g a n i c s o l v e n t s , a n d 
s o l u b l e i n w a t e r . I n w a t e r it h a s X m a s 266 mu. i n t h e u l t r a v i o l e t 
s p e c t r u m . T h e a n t i b i o t i c is a m i x t u r e of f o u r p e p t i d e s c a l l e d 
c a p r e o m y c i n s I A , I B , I I A , a n d I I B . 
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c a p r e o m y c i n I B , r e l e a s e s a l a n i n e , (3-lysine, d i a m i n o p r o p i o n i c a c i d , 
c a p r e o m y c i d i n e , a n d a m m o n i a i n the r a t i o 1:1:2:1:1. P r e v i o u s r e s e a r c h 
c o n c e r n i n g the s e q u e n c e of the a m i n o a c i d s i n the c a p r e o m y c i n I B 
p e p t i d e l e d to the p a r t i a l s t r u c t u r e s I a n d I I . 
r - c a p r — a l a — [ 3 - l y s — d a p a - | p d a p a — c a p r — a l a — [ 3 - l y s — d a p a - | 
I II 
S i n c e c a p r e o m y c i n IB c o n t a i n s two m o l e s of d i a m i n o p r o p i o n i c a c i d 
a n d the d i p e p t i d e d i a m i n o p r o p i o n y l - c a p r e o m y c i d i n e , it w a s n o t p o s s i b l e 
to d e t e r m i n e if t h i s d i p e p t i d e r e s u l t e d f r o m a p a r t i a l s t r u c t u r e s u c h as 
I or a p a r t i a l s t r u c t u r e s u c h as I I . 
A n i n v e s t i g a t i o n o n t h e n a t u r e o f the c h r o m o p h o r e i n c a p r e o m y c i n 
l e d to the p r o p o s a l t h a t a d e h y d r o a l a n i n e d e r i v a t i v e c o n t a i n i n g a v i n y l -
u r e a u n i t w a s r e s p o n s i b l e f o r t h e u l t r a v i o l e t a b s o r p t i o n . V i o m y c i n , a 
r e l a t e d a n t i b i o t i c , a p p e a r s to h a v e t h e same c h r o m o p h o r e as c a p r e o m y c i n . 
I n t h i s l a b o r a t o r y , a s a m p l e of v i o m y c i n , w h i c h d o e s n o t r e l e a s e u r e a 
i x 
o n h y d r o l y s i s , b u t w h i c h still h a s the same u l t r a v i o l e t c h a r a c t e r i s t i c s 
as v i o m y c i n c o n t a i n i n g u r e a , h a s b e e n o b t a i n e d . It a p p e a r s d o u b t f u l , 
t h e r e f o r e , t h a t u r e a is i n v o l v e d i n t h e c h r o m o p h o r e s of v i o m y c i n a n d 
c a p r e o m y c i n . 
F u r t h e r r e s e a r c h o n the n a t u r e of t h e c h r o m o p h o r e a n d o n the 
s e q u e n c e of the a m i n o a c i d s i n c a p r e o m y c i n w a s r e q u i r e d for s t r u c t u r e 
e l u c i d a t i o n . 
T h e f i r s t o b j e c t i v e of t h i s r e s e a r c h w a s to s e p a r a t e the m i x t u r e 
of c a p r e o m y c i n s o It w a s , t h e r e f o r e , n e c e s s a r y to d e v e l o p a q u a l i t a t i v e 
m e t h o d of a n a l y s i s to d i s t i n g u i s h b e t w e e n t h e v a r i o u s c o m p o n e n t s . 
T h i n l a y e r c h r o m a t o g r a p h y o n s i l i c a gel p l a t e s w a s f o u n d t o b e u s e f u l 
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I n a n e f f o r t to s e p a r a t e the c a p r e o m y c i n m i x t u r e , gel c h r o m a t o ­
g r a p h y u s i n g s e v e r a l t y p e s of g e l s w a s u s e d , b u t n o s e p a r a t i o n c o u l d b e 
o b t a i n e d . A c o m b i n a t i o n of gel and i o n e x c h a n g e c h r o m a t o g r a p h y u s i n g 
D E A E - S e p h a d e x y i e l d e d m a t e r i a l w h i c h a p p e a r e d to b e p u r e a c c o r d i n g to 
q u a l i t a t i v e T L C a n a l y s i s . A m i n o a c i d a n a l y s i s of t h i s m a t e r i a l i n d i c a t e d 
t h a t it w a s s t i l l a m i x t u r e of c a p r e o m y c i n s I A a n d I B . It w a s , h o w e v e r , 
p o s s i b l e f r o m t h i s a n a l y s i s to c o n c l u d e t h a t c a p r e o m y c i n I B c o n t a i n e d 
a l a n i n e , p - l y s i n e , d i a m i n o p r o p i o n i c a c i d , c a p r e o m y c i d i n e , a n d a m m o n i a 
i n t h e r a t i o 1 : 2 : 3 : 1 : 2 . 
E n d - g r o u p a n a l y s e s o n c a p r e o m y c i n r e v e a l e d t h a t P - l y s i n e w a s t h e 
N - t e r m i n a l a m i n o a c i d i n the p e p t i d e . T h e £ - t e r m i n a l a m i n o a c i d d i d 
n o t c o r r e s p o n d to a n y of the a m i n o a c i d s k n o w n to o c c u r i n c a p r e o m y c i n . 
I t w a s n o t p o s s i b l e t o i d e n t i f y t h i s c o m p o u n d . j>Ka v a l u e s o b t a i n e d for 
c a p r e o m y c i n IB i n d i c a t e d t h a t the Q'-amino g r o u p of a d i a m i n o p r o p i o n i c 
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a c i d u n i t m i g h t b e f r e e a l s o . It w a s , h o w e v e r , n o t p o s s i b l e to c o n f i r m 
t h i s s u s p i c i o n b y e x p e r i m e n t . 
A c i d h y d r o l y s i s of c a p r e o m y c i n for a s h o r t t i m e r e l e a s e d u r e a , 
b u t n o n e of t h e a m i n o a c i d s f r o m c a p r e o m y c i n , l e a d i n g to t h e f o r m a t i o n 
of d e s u r e a c a p r e o m y c i n . E n d - g r o u p a n a l y s e s o n d e s u r e a c a p r e o m y c i n s h o w e d 
t h a t n o C - t e r m i n a l a m i n o a c i d w a s c r e a t e d b y t h e r e l e a s e of u r e a , a n d 
t h a t u r e a w a s t h e r e f o r e n o t p r e s e n t as a n u r e i d e i n c a p r e o m y c i n . 
H y d r o l y s i s of c a p r e o m y c i n i n 6 N h y d r o c h l o r i c a c i d a t r o o m 
t e m p e r a t u r e o v e r a p e r i o d of s e v e r a l w e e k s l e d to the f o r m a t i o n of a 
c o m p l e x m i x t u r e of p e p t i d e s . D u r i n g t h i s r e a c t i o n P-lysine w a s t h e 
o n l y a m i n o a c i d r e l e a s e d . A t t e m p t s to s e p a r a t e the m i x t u r e of p e p t i d e s 
b y m e a n s of e l e c t r o p h o r e s i s a n d i o n e x c h a n g e c h r o m a t o g r a p h y w e r e n o t 
s u c c e s s f u l . 
H y d r o l y s i s of c a p r e o m y c i n i n 1 N s o d i u m h y d r o x i d e a l s o l e d to 
the f o r m a t i o n of a m i x t u r e of p e p t i d e s . U r e a w a s r e l e a s e d d u r i n g t h i s 
r e a c t i o n a n d the u l t r a v i o l e t c h r o m o p h o r e of t h e m o l e c u l e d i s a p p e a r e d . 
S i n c e it w a s c o n v e n i e n t to r e m o v e b a r i u m i o n s b y p r e c i p i t a t i o n as b a r i u m 
c a r b o n a t e , c a p r e o m y c i n w a s h y d r o l y z e d w i t h a b a r i u m h y d r o x i d e s o l u t i o n . 
A f t e r h y d r o l y s i s , b a r i u m i o n s w e r e r e m o v e d as b a r i u m c a r b o n a t e , a n d the 
h y d r o l y s a t e w a s t r e a t e d w i t h c o p p e r ( I I ) h y d r o x i d e . T h e c o p p e r c o m p l e x e s 
of t h e p e p t i d e s f o r m e d i n this w a y w e r e s u b j e c t e d t o gel c h r o m a t o g r a p h y 
b u t n o p u r e p e p t i d e s c o u l d b e i s o l a t e d . 
I n a n o t h e r a t t e m p t to o b t a i n p e p t i d e s , c a p r e o m y c i n w a s h y d r o l y z e d 
i n c o n c e n t r a t e d h y d r o c h l o r i c a c i d . T h e r e s u l t i n g m i x t u r e of p e p t i d e s 
w a s c o n v e r t e d i n t o t h e i r D N P - e s t e r d e r i v a t i v e s , a n d t h e y w e r e s e p a r a t e d 
b y a c o m b i n a t i o n of c o l u m n c h r o m a t o g r a p h y a n d t h i n l a y e r c h r o m a t o g r a p h y . 
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T h e p u r i f i e d c o m p o u n d s o b t a i n e d i n t h i s w a y w e r e s u b j e c t e d t o m a s s 
s p e c t r o m e t r y . U s i n g t h i s m e t h o d , it w a s p o s s i b l e to i d e n t i f y t h e 
p e p t i d e s alanyl-|3-lysine, d i a m i n o p r o p i o n y l - a l a n i n e , a n d (3-lysyl-
d i a m i n o p r o p i o n i c a c i d . 
I n a n e f f o r t to d i s t i n g u i s h b e t w e e n p e p t i d e s o r i g i n a t i n g f r o m 
t h e N - t e r m i n a l l y s i n e u n i t a n d t h o s e f r o m t h e n o n - t e r m i n a l (3-lysine 
u n i t , D N P - c a p r e o m y c i n w a s p a r t i a l l y h y d r o l y z e d b y a c i d . T h e h y d r o l y s a t e 
w a s t r e a t e d w i t h e t h a n o l / h y d r o g e n c h l o r i d e a n d w a s t h e n a c e t y l a t e d . 
C h r o m a t o g r a p h y o v e r s i l i c i c a c i d w a s u s e d to s e p a r a t e the m i x t u r e 
o b t a i n e d . T h e f i r s t y e l l o w b a n d e l u t e d w a s s u b j e c t e d to m a s s s p e c ­
t r o m e t r y . U s i n g t h i s m e t h o d it w a s p o s s i b l e to i d e n t i f y the c o m p o u n d 
d i a c e t y l d i a m i n o p r o p i o n y l a l a n y l - ( e - D N P ) - | 3 - l y s i n e e t h y l e s t e r . T h i s 
r e v e a l e d t h a t t h e e - a m i n o g r o u p of the 3-lysine u n i t t h a t w a s n o t 
N - t e r m i n a l w a s a l s o f r e e i n c a p r e o m y c i n . 
H y d r o g e n a t i o n of c a p r e o m y c i n c o n s u m e d f o u r e q u i v a l e n t s of 
h y d r o g e n . D u r i n g t h i s r e a c t i o n u r e a w a s r e l e a s e d a n d t h e u l t r a v i o l e t 
c h r o m o p h o r e d i s a p p e a r e d . H y d r o l y s i s of h y d r o g e n a t e d c a p r e o m y c i n 
r e l e a s e d t w o e q u i v a l e n t s of a l a n i n e , w h e r e a s c a p r e o m y c i n i t s e l f u p o n 
a c i d h y d r o l y s i s y i e l d e d o n l y o n e e q u i v a l e n t of a l a n i n e . T h i s i n d i c a t e s 
t h e p r e s e n c e of a d e h y d r o a l a n i n e d e r i v a t i v e or a u n i t c o n v e r t i b l e to 
a l a n i n e b y h y d r o g e n o l y s i s i n c a p r e o m y c i n . E n d - g r o u p a n a l y s e s o n 
h y d r o g e n a t e d c a p r e o m y c i n s h o w e d t h a t t h i s a l a n i n e d e r i v a t i v e w a s 
n e i t h e r N - t e r m i n a l n o r C.-terminal. 
T h e i n f o r m a t i o n g a i n e d t h r o u g h t h i s r e s e a r c h s t i l l d o e s n o t 
s h o w t h e c o m p l e t e a m i n o a c i d s e q u e n c e of c a p r e o m y c i n . T h e c h r o m o p h o r e 
is a l s o u n a c c o u n t e d f o r . 
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I t w a s t h o u g h t that a n i d e a l w a y t o o b t a i n t h e c o m p l e t e s t r u c t u r e 
of c a p r e o m y c i n w o u l d b e t h r o u g h a n X - r a y c r y s t a l l o g r a p h i c a n a l y s i s . 
I n a n a t t e m p t t o o b t a i n c r y s t a l s of h e a v y a t o m d e r i v a t i v e of c a p r e o m y c i n 
for t h i s p u r p o s e , a c o p p e r c o m p l e x of c a p r e o m y c i n w a s p r e p a r e d a n d 
p u r i f i e d b y m e a n s of gel c h r o m a t o g r a p h y . It w a s , h o w e v e r , n o t p o s s i b l e 
t o c r y s t a l l i z e t h i s c o m p o u n d . 
C H A P T E R I 
I N T R O D U C T I O N 
I s o l a t i o n a n d B i o l o g i c a l A c t i v i t y 
C a p r e o m y c i n , a p e p t i d i c a n t i b i o t i c , w a s i s o l a t e d f r o m the f e r ­
m e n t a t i o n b r o t h of S t r e p t o m y c e s c a p r e o l u s and w a s f i r s t d e s c r i b e d i n 
1 9 6 0 ( 1 ) . T h e a n t i b i o t i c w a s f o u n d to b e a c t i v e a g a i n s t m a n y g r a m 
p o s i t i v e a n d g r a m n e g a t i v e b a c t e r i a a n d also a g a i n s t m y c o b a c t e r i a 
( 2 , 3 , 4 ) . It a l s o s h o w e d a c t i v i t y i n the t r e a t m e n t of l e p r o s y i n m i c e 
(5) a n d w a s f o u n d to b e a c t i v e a g a i n s t s e v e r a l N o c a r d i a s p e c i e s i s o ­
l a t e d f r o m h u m a n i l l n e s s e s ( 6 ) . 
I n t e s t s a g a i n s t M y c o b a c t e r i u m t u b e r c u l o s i s , c a p r e o m y c i n d i d n o t 
show a d e f i n i t e p a t t e r n of c r o s s - r e s i s t a n c e w i t h s t r e p t o m y c i n , k a n a m y c i n , 
c y c l o s e r i n e , i s o n i a z i d , ^ - a m i n o s a l i c y l i c a c i d , or e t h i o n a m i d e ( 3 , 7 ) . 
S t r a i n s of M t u b e r c u l o s i s t h a t w e r e r e s i s t a n t to c a p r e o m y c i n w e r e a l s o 
r e s i s t a n t to v i o m y c i n ; h o w e v e r , s t r a i n s r e s i s t a n t to v i o m y c i n w e r e n o t 
c o n s i s t e n t l y c r o s s - r e s i s t a n t t o c a p r e o m y c i n ( 7 ) . 
L a t e r w o r k r e v e a l e d t h a t c a p r e o m y c i n w a s a c t u a l l y a m i x t u r e of 
four d i f f e r e n t p e p t i d e s w h i c h w e r e c a l l e d c a p r e o m y c i n s I A , I B , I I A , a n d 
I I B (8). I n v i t r o r e s u l t s s h o w e d t h a t t h e c a p r e o m y c i n I A a n d I B w e r e 
a p p r o x i m a t e l y 2«5 t i m e s m o r e a c t i v e a g a i n s t K l e b s i e l l a p n e u m o n i a t h a n 
w e r e c a p r e o m y c i n s I I A a n d I I B . C a p r e o m y c i n s I A a n d IB w e r e a p p r o x i m a t e l y 
s e v e n t i m e s m o r e a c t i v e a g a i n s t M y c o b a c t e r i u m b u t y r i c u m t h a n t h e 
c a p r e o m y c i n I l ' s . 
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Clinical studies with capreomycin revealed that mice and dogs 
are more susceptible to i ts toxic effects than cats. Renal injury 
resulted from treatment with capreomycin in those animals susceptible 
to the drug. Prolonged treatment also led to auditory injury in dogs 
(9) . In preliminary studies with humans, capreomycin was used with 
sodium jj-aminosalicylate against pulmonary TB. Toxicity was infre­
quent, but when observed was chiefly loss of hearing (10). 
In spite of i ts toxic reactions, capreomycin s t i l l finds clinical 
application in cases where strains of the tuberculosis micro-organism 
has become resistant to streptomycin. 
Properties of the Intact Molecules of the Capreomycins 
Capreomycin* is a white solid, soluble in water and relatively 
insoluble in most organic solvents (11). Some of the physical properties 
which have been reported for the various members of the capreomycin group 
of antibiotics and for the mixture are summarized in Table 1. 
An exact molecular weight and a molecular formula is not known 
for any of the capreomycins. The reason for this is that i t is extremely 
difficult to obtain these compounds pure enough for reliable analyses. 
Capreomycin gives positive ninhydrin, Folin Ciocalteu, and Lowry 
tests and negative anthrone, Bial, Tauber, Ehrlich indole, and hydroxamic 
acid tests (12) . 
*In this document the word "capreomycin" wil l refer to the mixture of 
capreomycins IA, IB, IIA, and IIB. 
T a b l e 1. P h y s i c a l P r o p e r t i e s o f t h e C a p r e o m y c i n G r o u p o f A n t i b i o t i c s 
C o m p o u n d p K a v a l u e s 
" J w a t e r ) A p p a r e n t M o l . w e i g h t 
U . V . 
m a x (mp ) s l % J l c m [or] 
I R 
m a x c m 
-1 N m r T R e f . 
C a p r e o m y c i n 3 . 2 , 6 . 3 , 
I A ( s u l f a t e ) 8 . 2 , 10 
C a p r e o m y c i n 1 * 9 , 6 . 3 , 
I I A ( s u l f a t e ) 8 . 1 , 1 1 
C a p r e o m y c i n 
I I B ( s u l f a t e ) 8 . 1 , 1 1 
1 1 1 5 
C a p r e o m y c i n 3 . 5 , 6 . 3 , 1 0 0 5 
I B ( s u l f a t e ) 8 . 2 , 10 
C a p r e o m y c i n 4 . 2 , 6 . 7 , 
I B ( c r y s t a l l i n e 8 . 7 , 1 0 . 6 6 9 8 
f r e e b a s e ) 
7 7 0 
1 . 9 , 6 . 3 , 7 9 0 
2 6 6 
( w a t e r ) 
2 6 6 
( w a t e r ) 
2 6 8 
( a c i d ) 
2 8 7 
( b a s e ) 
2 6 6 
( w a t e r 
2 6 6 
( w a t e r ) 
2 6 , 6 5 0 -
2 4 , 0 5 0 -
3 6 3 
2 3 9 
2 6 , 4 0 0 -
2 6 , 9 5 0 -
3 2 8 0 , 2 9 4 1 , 
2 8 5 0 , 1 6 7 1 , 
1 5 2 0 , 1 5 0 2 , 
1 4 6 3 , 1 3 7 7 , 
1 2 2 8 , 1 1 0 0 
- 2 0 . 5 6 ' 
+ 1 3 . 2 * 
- 2 6 . 6 y 







T o t a l D e g r a d a t i o n of C a p r e o m y c i n 
* A n u n i d e n t i f i e d n i n h y d r i n p o s i t i v e c o m p o u n d w a s a l s o n o t e d ( 8 ) . 
C a p r e o m y c i n r e l e a s e d t h e a m i n o a c i d s s e r i n e , a l a n i n e , P - l y s i n e 
(3 , e - d i a m i n o c a p r o i c a c i d ) , c a p r e o m y c i d i n e (CY[2 i m i n o - h e x a h y d r o - 4 -
p y r i m i d y l ] g l y c i n e ) , d i a m i n o p r o p i o n i c a c i d , a n d a l s o a m m o n i a u p o n a c i d 
h y d r o l y s i s . * It w a s , t h e r e f o r e , c o n c l u d e d t h a t the c a p r e o m y c i n s a r e 
p e p t i d e a n t i b i o t i c s ( 8 ) . T h e a m i n o a c i d c o n t e n t of t h e c a p r e o m y c i n s 
w a s d e t e r m i n e d q u a n t i t a t i v e l y a n d the r a t i o of t h e a m i n o a c i d s w e r e 
c a l c u l a t e d o n t h e a s s u m p t i o n t h a t e a c h p e p t i d e c o n t a i n e d a s i n g l e 
c a p r e o m y c i d i n e u n i t ( 8 ) . T h e r e s u l t s a r e g i v e n i n T a b l e 2. T h i s 
t a b l e a l s o c o n t a i n s t h e a m o u n t s of a m m o n i a r e l e a s e d f r o m e a c h of the 
c a p r e o m y c i n s t h r o u g h a c i d h y d r o l y s i s ( 1 3 ) . 
C a p r e o m y c i d i n e is a n a m i n o a c i d u n i q u e to t h e c a p r e o m y c i n s . O n 
t h e b a s i s of i t s p h y s i c a l a n d s p e c t r a l p r o p e r t i e s c a p r e o m y c i d i n e h a s 
b e e n s h o w n to b e C Y - ( 2 - i m i n o h e x a h y d r o - 4 - p y r i m i d y l ) g l y c i n e ( 1 4 ) . T h i s 
a m i n o a c i d c o u l d a l s o b e c o n s i d e r e d to b e a c y c l i c a r g i n i n e w h e r e 
c y c l i z a t i o n t o o k p l a c e b e t w e e n t h e 3 - c a r b o n a n d t h e t e r m i n a l a m i n e of 
t h e q u a n i d i n o m o i e t y of a r g i n i n e . 
A c o m p o u n d c o n t a i n i n g a s i m i l a r c y c l i c a r g i n i n e m o i e t y is 
v i o m y c i d i n e , a n a m i n o a c i d o b t a i n e d f r o m a c i d h y d r o l y s e s of v i o m y c i n . 
B y c r o f t a n d c o w o r k e r s s u g g e s t e d t h a t v i o m y c i d i n e is f o r m e d f r o m a h y d r o x y -
c a p r e o m y c i d i n e u n i t in t h e v i o m y c i n m o l e c u l e s i n c e h y d r o g e n a t e d v i o m y c i n 
o n a c i d h y d r o l y s i s g a v e r i s e to c a p r e o m y c i d i n e i n s t e a d of v i o m y c i d i n e ( 1 5 ) . 
S i n c e t h e a b s o l u t e s t e r e o c h e m i s t r y of v i o m y c i d i n e is w e l l e s t a b l i s h e d 
( 1 6 , 1 7 ) , t h i s r e l a t i o n s h i p b e t w e e n v i o m y c i d i n e a n d c a p r e o m y c i d i n e a l s o 
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r e v e a l e d the a b s o l u t e s t e r e o c h e m i s t r y of c a p r e o m y c i d i n e . 
Ser A l a D a p a 3-Lys C a p r A m m o n i a 
C a p r e o m y c i n I A 1. 0 0. 1 1. .7 1. 2 1, .0 1 .0 
C a p r e o m y c i n IB 0. 1 0. 7 1, .8 1. 1 1. .0 1 .0 
C a p r e o m y c i n I I A 1. 0 0. 06 2. .3 0. 05 1, .0 1 .0 
C a p r e o m y c i n IIB 0. 25 1. 1 2. .3 0. 05 1, .0 1 .0 
O t h e r n a t u r a l p r o d u c t s w h i c h c o n t a i n c y c l i c a r g i n i n e m o i e t i e s a r e 
s t e n d o m y c i d i n e ( 1 9 ) , a n a m i n o a c i d f o u n d i n s t e n d o m y c i n ( 2 0 ) , a n d 
t e t r o d o t o x i n ( 2 1 ) . 
P a r t i a l D e g r a d a t i o n of C a p r e o m y c i n 
H e r r a n d R e d s t o n e r e p o r t e d t h a t t h e c o m m o n l y o c c u r r i n g p r o t e o l y t i c 
e n z y m e s d i d n o t d e g r a d e c a p r e o m y c i n IB ( 8 ) . M i l d a c i d h y d r o l y s i s , o n t h e 
o t h e r h a n d , r e l e a s e d o n e e q u i v a l e n t of u r e a a n d it w a s f o u n d t h a t t h e 
p r o d u c t i o n of u r e a w a s k i n e t i c a l l y r e l a t e d to t h e d i s a p p e a r a n c e of t h e 
u v c h r o m o p h o r e ( 1 5 ) . 
T r e a t m e n t of c a p r e o m y c i n w i t h a c i d o r b a s e l e d to the d e s t r u c t i o n 
of t h e u v c h r o m o p h o r e . D e s t r u c t i o n of the c h r o m o p h o r e l e d to a p a r a l l e l 
d e c r e a s e i n t h e i n v i t r o m i c r o b i o l o g i c a l a c t i v i t y of t h e a n t i b i o t i c ( 8 ) . 
A p a r t i a l a c i d h y d r o l y s i s of c a p r e o m y c i n I B w i t h c o n c e n t r a t e d 
h y d r o c h l o r i c a c i d a t 7 0 ° f o r 65 h r y i e l d e d a m i x t u r e of p e p t i d e s ( 8 ) . 
T h e g r o s s s t r u c t u r e of c a p r e o m y c i d i n e h a s b e e n c o n f i r m e d b y 
s y n t h e s i s ( 1 8 ) . 
T a b l e 2. A m i n o A c i d C o m p o s i t i o n of the C a p r e o m y c i n s 
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T h e s e p e p t i d e s w e r e p u r i f i e d b y m e a n s of e l e c t r o p h o r e s i s . T h e m a j o r 
c o m p o n e n t s o b t a i n e d w e r e f u r t h e r i d e n t i f i e d b y q u a n t i t a t i v e and q u a l i ­
t a t i v e a m i n o a c i d a n a l y s i s as w e l l as b y e n d - g r o u p a n a l y s i s of e a c h 
f r a g m e n t . The p e p t i d e s a l a n y l - p - l y s i n e , p - l y s y l - d i a m i n o p r o p i o n i c a c i d , 
d i a m i n o p r o p i o n y l - c a p r e o m y c i d i n e , and c a p r e o m y c i d y l - a l a n i n e w e r e i d e n t i ­
f i e d i n t h i s w a y . The e x i s t e n c e of the d i p e p t i d e u n i t d i a m i n o p r o p i o n y l -
c a p r e o m y c i d i n e i n c a p r e o m y c i n e w a s c o n f i r m e d b y B y c r o f t a n d c o w o r k e r s 
S i n c e c a p r e o m y c i n IB c o n t a i n s two m o l e s of d i a m i n o p r o p i o n i c a c i d 
a n d the d i p e p t i d e d i a m i n o p r o p i o n y l - c a p r e o m y c i d i n e , it w a s n o t p o s s i b l e 
to d e t e r m i n e if this d i p e p t i d e r e s u l t e d f r o m a p a r t i a l s t r u c t u r e s u c h 
as I o r a p a r t i a l s t r u c t u r e s u c h as I I . 
S t u d i e s o n t h e N a t u r e of the C h r o m o p h o r e i n C a p r e o m y c i n 
It h a s b e e n f o u n d that in w a t e r a n d a c i d i c s o l u t i o n s a l l of t h e 
c a p r e o m y c i n s a b s o r b u v l i g h t at X m a x 266 mu, (Table 1 ) . T h e p o s i t i o n 
a n d i n t e n s i t y of t h i s a b s o r p t i o n s e e m s to b e d e p e n d e n t o n the £ H of the 
s o l u t i o n s i n c e c a p r e o m y c i n IB s h o w s a X m a x at 287 mu, (E^° 2 3 9 ) i n a 
1 c m 
b a s i c a q u e o u s s o l u t i o n ( 1 3 ) . A X m a x at 2 9 0 mu. (e 1 5 , 0 0 0 ) h a s a l s o 
b e e n m e n t i o n e d for c a p r e o m y c i n IB i n a b a s i c s o l u t i o n ( 2 2 ) . 
T h e a n t i b i o t i c v i o m y c i n r e s e m b l e s the c a p r e o m y c i n s i n m a n y 
a s p e c t s . F o r i n s t a n c e , v i o m y c i n h a s a X m a x at 2 6 8 . 5 mu. ( e 2 3 , 0 0 0 ) 
w h i c h s h i f t s to 2 8 2 . 5 mu, (e 1 4 , 5 0 0 ) i n 0.1 N a q u e o u s s o d i u m h y d r o x i d e 
( 1 5 ) . 
I II 
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( 2 3 ) . S t u d i e s of the v a r i a t i o n of the p o s i t i o n of a b s o r p t i o n w i t h £ H 
s h o w e d t w o i s o s b e s t i c p o i n t s at 235 m|i a n d 281 m\i» A n a l y s i s of t h e s e 
d a t a i n d i c a t e d t h a t o n e d i s s o c i a t i n g g r o u p , jDKa 1 2 . 4 , w a s i n v o l v e d i n 
t h e c h r o m o p h o r e of v i o m y c i n ( 2 4 ) . V i o m y c i n , l i k e c a p r e o m y c i n , r e l e a s e s 
o n e e q u i v a l e n t of u r e a w h e n t r e a t e d w i t h d i l u t e h y d r o c h l o r i c a c i d . T h e 
r a t e at w h i c h u r e a w a s r e l e a s e d f r o m v i o m y c i n w a s a l s o f o u n d t o b e 
e q u i v a l e n t to the r a t e at w h i c h t h e c h r o m o p h o r e d i s a p p e a r e d ( 2 5 ) . 
F r o m t h e s e d a t a it c a n b e s e e n t h a t t h e r e e x i s t s a c l o s e 
r e l a t i o n s h i p b e t w e e n the c h r o m o p h o r e of the c a p r e o m y c i n s a n d t h a t of 
v i o m y c i n . T h e r e f o r e it s e e m s a p p r o p r i a t e a l s o to r e v i e w the w o r k d o n e 
o n t h e c h r o m o p h o r e of viomycin,. 
B y c r o f t e t a l , r e p o r t e d (25) t h a t h y d r o g e n a t i o n of v i o m y c i n l e d 
to t h e f o r m a t i o n of u r e a a n d a p e r h y d r o v i o m y c i n d e r i v a t i v e . T h e 
h y d r o g e n a t e d m a t e r i a l d i d n o t show a n a b s o r p t i o n in t h e u v r e g i o n of 
t h e s p e c t r u m a n d it d i d n o t p o s s e s s a l o w f i e l d p r o t o n (T1.9) i n th e 
n m r l i k e v i o m y c i n . C o m p l e t e a c i d h y d r o l y s i s of h y d r o g e n a t e d v i o m y c i n 
r e l e a s e d all of the a m i n o a c i d s * f o u n d i n v i o m y c i n p l u s o n e e q u i v a l e n t 
of a l a n i n e , a n a m i n o a c i d n o t o r i g i n a l l y p r e s e n t i n v i o m y c i n . O x i d a ­
t i o n of v i o m y c i n w i t h p o t a s s i u m p e r m a n g a n a t e d e s t r o y e d the c h r o m o p h o r e 
a n d a f f o r d e d u r e a a n d o x a l i c a c i d ( 2 5 ) . 
O n the b a s i s of t h e s e f i n d i n g s B y c r o f t a n d c o w o r k e r s p r o p o s e d 
s t r u c t u r e I I I f o r t h e c h r o m o p h o r e i n v i o m y c i n ( 2 5 ) . T h e s e r e s e a r c h e r s 
a l s o s t a t e d t h a t s i m i l a r c o n c l u s i o n s h a d b e e n r e a c h e d o n the n a t u r e of 
t h e c h r o m o p h o r e i n c a p r e o m y c i n . 
* T h e f a c t t h a t c a p r e o m y c i d i n e i n s t e a d of v i o m y c i d i n e is o b t a i n e d f r o m 
h y d r o g e n a t e d v i o m y c i n h a s b e e n m e n t i o n e d e l s e w h e r e . 
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R e c e n t l y a m o d e l c o m p o u n d ( s t r u c t u r e IV) c o n t a i n i n g t h i s p r o ­
p o s e d c h r o m o p h o r i c u n i t w a s s y n t h e s i z e d ( 2 2 ) . T h e s p e c t r a l p r o p e r t i e s 
of t h i s c o m p o u n d w a s f o u n d to b e s i m i l a r to t h o s e of v i o m y c i n and 
c a p r e o m y c i n . A l s o , t h e jjKa v a l u e of 12.6 w a s i n c l o s e a g r e e m e n t w i t h 
the jjKa's of the two a n t i b i o t i c s . 
H y d r o g e n a t i o n of c o m p o u n d IV f o l l o w e d b y a c i d h y d r o l y s i s a f f o r d e d 
a l a n i n e , w h i l e o x i d a t i o n w i t h p o t a s s i u m p e r m a n g a n a t e l e d to t h e f o r m a ­
t i o n of f o r m y l u r e a , as w a s o b s e r v e d w i t h v i o m y c i n . 
I n c o n f l i c t w i t h the p r o p o s a l t h a t s t r u c t u r e III r e p r e s e n t s t h e 
c h r o m o p h o r e is t h e r e p o r t (26) t h a t a s a m p l e of v i o m y c i n h a s b e e n o b t a i n e d 
w h i c h d o e s n o t r e l e a s e u r e a u p o n a c i d h y d r o l y s i s . It w a s a l s o r e c e n t l y 
f o u n d t h a t h y d r o g e n a t i o n of t h i s m a t e r i a l d o e s n o t r e l e a s e u r e a ( 2 7 ) . 
T h i s r e c e n t l y p r o d u c e d v i o m y c i n , h o w e v e r , still h a s t h e same 
b i o l o g i c a l a c t i v i t y as v i o m y c i n t h a t c o n t a i n s u r e a . I t a l s o h a s t h e 
same u v a b s o r p t i o n in a c i d i c and b a s i c s o l u t i o n s a n d h a s a low f i e l d 
p r o t o n ( T l » 9 ) i n the n m r e q u i v a l e n t to u r e a - c o n t a i n i n g v i o m y c i n . 
I n t h e l i g h t of t h e s e f i n d i n g s it is d o u b t f u l t h a t s t r u c t u r e I I I 
r e p r e s e n t s the c h r o m o p h o r e of v i o m y c i n . S i n c e the c h r o m o p h o r e i n 
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c a p r e o m y c i n a p p e a r s to b e v e r y s i m i l a r to the c h r o m o p h o r e i n v i o m y c i n , 
t h e r e a r e a l s o some d o u b t t h a t s t r u c t u r e III r e p r e s e n t s the c o r r e c t 
c h r o m o p h o r e of c a p r e o m y c i n . 
T h i s r e s e a r c h w a s a i m e d at o b t a i n i n g m o r e d e t a i l e d i n f o r m a t i o n 
a b o u t the s e q u e n c e of a m i n o a c i d s i n c a p r e o m y c i n . It w a s p l a n n e d to 
o b t a i n t h i s k n o w l e d g e a b o u t the a m i n o a c i d s e q u e n c e t h r o u g h a n i n v e s ­
t i g a t i o n of t h e p e p t i d e s f o r m e d d u r i n g p a r t i a l h y d r o l y s e s of c a p r e o m y ­
c i n a n d t h r o u g h e n d - g r o u p a n a l y s e s of c a p r e o m y c i n . It w a s a l s o the 
a i m of t h i s i n v e s t i g a t i o n to l e a r n s o m e t h i n g a b o u t the c h r o m o p h o r e 
i n c a p r e o m y c i n . 
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A p p a r a t u s a n d T e c h n i q u e s 
G e l C h r o m a t o g r a p h y 
T h e g e l s S e p h a d e x G - 1 0 , G - 1 5 , a n d G-25 ( P h a r m a c i a F i n e C h e m i c a l s , 
I n c . ) w e r e u s e d for t h e s e p a r a t i o n of the p e p t i d e s , c o p p e r c o m p l e x e s , 
a n d h y d r o l y s i s p r o d u c t s of c a p r e o m y c i n . T h e s e g e l s w e r e e q u i l i b r a t e d 
w i t h s o l v e n t a n d u s e d as p r e s c r i b e d b y t h e m a n u f a c t u r e r ( 2 8 ) . I n a l l 
c a s e s t h e g e l s w e r e p a c k e d as a s l u r r y i n t o a c o l u m n a n d a l l o w e d to 
s e t t l e u n d e r t h e i n f l u e n c e of g r a v i t y . 
I o n E x c h a n g e R e s i n s 
I o n e x c h a n g e r e s i n s w e r e u s e d f o r t h e c o n v e r s i o n of p e p t i d e 
s a l t s i n t o t h e i r f r e e b a s e a n a l o g u e s , e x c h a n g e of the a n i o n s i n p e p t i d e 
s a l t s , a n d f o r the s e p a r a t i o n of a m i n o a c i d s a n d p e p t i d e s . 
R e s i n s u s e d a n d t r e a t e d as d e s c r i b e d p r e v i o u s l y (26) w e r e A m b e r l i t e 
I R - 4 0 0 ( R o h m a n d H a a s C o . ) , a s t r o n g b a s i c a n i o n e x c h a n g e r e s i n , D o w e x 
5 0 X 8 (Dow C h e m i c a l C o . ) , a s t r o n g c a t i o n e x c h a n g e r e s i n , a n d C M - S e p h a d e x -
C-25 ( P h a r m a c i a F i n e C h e m i c a l s , I n c . ) , a w e a k l y a c i d i c c a t i o n e x c h a n g e 
p o l y d e x t r a n m a t e r i a l . 
T h e w e a k l y b a s i c a n i o n e x c h a n g e p o l y d e x t r a n D E A E - S e p h a d e x - A - 2 5 
w a s a l s o u s e d . T h i s m a t e r i a l w a s s u p p l i e d b y P h a r m a c i a F i n e C h e m i c a l s , 
I n c . i n the c h l o r i d e f o r m . The c h l o r i d e c o u l d b e d i s p l a c e d b y o t h e r 
a n i o n s i n a w a y d e s c r i b e d b y t h e m a n u f a c t u r e r s ( 2 9 ) . 
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C h e l e x 100 (Bio R a d L a b o r a t o r i e s ) is a r e s i n c a p a b l e of c o m p l e x i n g 
w i t h h e a v y m e t a l c a t i o n s . It w a s u s e d i n the c u p r i c i o n c o m p l e x e d f o r m 
i n a n a t t e m p t to s e p a r a t e t h e c o p p e r c o m p l e x e s of c a p r e o m y c i n f r o m 
u n c o m p l e x e d c a p r e o m y c i n . T h e s o d i u m f o r m of t h i s r e s i n w a s t r e a t e d 
w i t h a n e x c e s s of a c o n c e n t r a t e d c u p r i c c h l o r i d e s o l u t i o n u n t i l n o 
m o r e c u p r i c i o n s w e r e t a k e n u p b y the r e s i n . I t w a s t h e n w a s h e d t h o r ­
o u g h l y w i t h d i s t i l l e d w a t e r u n t i l t h e w a s h w a t e r d i d n o t g i v e a p r e c i ­
p i t a t e w h e n t r e a t e d w i t h a s i l v e r n i t r a t e solution.. 
T h i n L a y e r a n d P a p e r C h r o m a t o g r a p h y 
P a p e r c h r o m a t o g r a p h y w a s u s e d a s d e s c r i b e d p r e v i o u s l y (30). 
T h i n l a y e r c h r o m a t o g r a p h i c a n a l y s e s of the p e p t i d e s a n d a m i n o a c i d s 
o b t a i n e d f r o m c a p r e o m y c i n w e r e d o n e o n p l a t e s of s i l i c a gel HF^^ 
( B r i n k m a n I n s t r u m e n t s I n c . ) . T h e p l a t e s w e r e p r e p a r e d b y s p r e a d i n g 
a 0.25 m m l a y e r of a s l u r r y of s i l i c a gel i n w a t e r o n g l a s s p l a t e s 
b y m e a n s of the s p r e a d e r d e v e l o p e d b y Stahl (31). T h e s l u r r y w a s 
m a d e b y t h o r o u g h l y s t i r r i n g 30 g of s i l i c a gel i n t o 90 m l w a t e r u n t i l 
n o l u m p s o r b u b b l e s r e m a i n e d . A s r e c o m m e n d e d b y M . B r e n n e r e_t al_ (32) 
t h e p l a t e s w e r e l e f t to d r y i n the o p e n a i r . A f t e r the s a m p l e s w e r e 
i n t r o d u c e d o n t o t h e p l a t e s a c t i v a t i o n w a s d o n e f o r f i v e m i n u t e s a t 130°-. 
T h e p l a t e s w e r e t h e n a l l o w e d to co o l i n the v a p o r s of the s o l v e n t i n t h e 
d e v e l o p m e n t c h a m b e r f o r at l e a s t 20 m i n u t e s b e f o r e d e v e l o p m e n t . 
S o l v e n t s t h a t w e r e f r e q u e n t l y u s e d f o r d e v e l o p m e n t of the p l a t e s 
w e r e a b b r e v i a t e d a s f o l l o w s : B A A A W , n - b u t y l a l c o h o l : a c e t o n e : a c e t i c 
a c i d : 57o a q u e o u s a m m o n i a : w a t e r : : 9:3:2:2:4; M A W D , m e t h a n o l : a c e t i c a c i d : 
w a t e r : d i m e t h y l s u l f o x i d e : : 8:3:15:10; C M A , l o w e r p h a s e of c h l o r o f o r m : 
m e t h a n o l : 177» a q u e o u s a m m o n i a : : 2:2:1. 
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V i s u a l i z a t i o n of spo t s o n t h e c h r o m a t o g r a m s w e r e e f f e c t e d by-
v i e w i n g the f l u o r e s c e n t s i l i c a gel HF^^ p l a t e s in a d a r k r o o m u n d e r 
s h o r t w a v e l e n g t h u l t r a v i o l e t l i g h t . N i n h y d r i n , W e b e r , a n d j>-dimethyl-
a m i n o b e n z a l d e h y d e s p r a y r e a g e n t s w e r e a l s o f r e q u e n t l y u s e d . T h e r e 
s p r a y r e a g e n t s w e r e p r e p a r e d a n d a p p l i e d as p r e v i o u s l y d e s c r i b e d ( 3 0 , 3 3 ) . 
E l e c t r o p h o r e s i s 
A B e c k m a n M o d e l R e l e c t r o p h o r e s i s a p p a r a t u s , B e c k m a n n o . 3 2 0 0 4 6 
a n d n o . 3 1 9 3 2 8 p a p e r s t r i p s as w e l l a s c e l l u l o s e a c e t a t e s t r i p s 
( M i l l i p o r e C o r p . ) w e r e u s e d . B u f f e r s y s t e m s t h a t w e r e f o u n d u s e f u l 
w e r e a 1.57o s o d i u m t e t r a b o r a t e s o l u t i o n a d j u s t e d to j>H 9.1 a n d a 0.005 
J£ a m m o n i u m f o r m a t e b u f f e r of p_H 9.4. 
All e l e c t r o p h o r e t i c a n a l y s e s w e r e d o n e at a c o n s t a n t v o l t a g e . 
T h e v o l t a g e , d i s t a n c e of m i g r a t i o n f r o m o r i g i n , d i r e c t i o n of m i g r a t i o n , 
b u f f e r u s e d a n d the time of the r u n w e r e r e c o r d e d f o r e a c h a n a l y s i s . 
D e t e c t i o n of the b a n d s o n the s t r i p s w e r e d o n e i n t h e same w a y 
as i n t h i n l a y e r a n d p a p e r chromatography. 
I n s t r u m e n t s 
U l t r a v i o l e t s p e c t r a w e r e o b t a i n e d u s i n g a C a r y M o d e l 14 r e c o r d i n g 
s p e c t r o p h o t o m e t e r . A V a r i a n A - 6 0 D 60 m e g a c y c l e n . m . r . i n s t r u m e n t w a s 
u s e d w i t h T S S as a n i n t e r n a l s t a n d a r d to o b t a i n n . m . r . s p e c t r a . 
M a s s s p e c t r a w e r e r e c o r d e d w i t h the h e l p of a V a r i a n M 6 6 M a s s 
S p e c t r o m e t e r . T h e a u t o m a t i c f r a c t i o n c o l l e c t o r u s e d w i t h c o l u m n c h r o m a ­
t o g r a p h y w a s a G M I n s t r u m e n t C o m p a n y , I n c . M o d e l V E - 2 0 0 2 - B - 2 4 . A R i n c o 
r o t a r y e v a p o r a t o r w a s u s e d to r e m o v e s o l v e n t s f r o m s o l u t i o n s u n d e r 
r e d u c e d p r e s s u r e . 
O p t i c a l r o t a t i o n s w e r e t a k e n w i t h a B e l l i n g h a m a n d S t a n l e y M o d e l 
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3 9 7 6 1 9 p o l a r i m e t e r . M e a s u r e m e n t s of p H w e r e d o n e w i t h a L e e d s a n d 
N o r t h r u p n o . 7401 £ H m e t e r . 
A t t e m p t e d P u r i f i c a t i o n of C a p r e o m y c i n 
C r u d e c a p r e o m y c i n (sample n o . 5 6 6 - 5 3 2 A D - 2 0 1 ) * w a s o b t a i n e d f r o m 
E l i L i l l y a n d C o . T h i s m a t e r i a l w a s s u b j e c t e d to t h e f o l l o w i n g q u a n t i ­
t a t i v e a n d q u a l i t a t i v e c h r o m a t o g r a p h i c a n a l y s e s i n a n e f f o r t to p u r i f y 
a n d c h a r a c t e r i z e the c o m p o u n d s in t h e m i x t u r e . 
T h i n L a y e r C h r o m a t o g r a p h y 
T w o m i c r o l i t e r s of a 0.2% (w/v) a q u e o u s s o l u t i o n of c r u d e c a p r e o ­
m y c i n w e r e a p p l i e d to a T L C p l a t e a n d d e v e l o p e d w i t h B A A A W . A f t e r 
s p r a y i n g w i t h n i n h y d r i n , f o u r c o m p o n e n t s w i t h R^, v a l u e s 0 . 0 3 , 0 . 1 3 , 0.2, 
a n d 0.25 b e c a m e v i s i b l e . T h e spot at R^, 0.2 w a s t h e l a r g e s t a n d c o u l d 
o b v i o u s l y b e a t t r i b u t e d to t h e m a j o r c o m p o n e n t . 
W h e n s i m i l a r a n a l y s e s w e r e c a r r i e d o u t , it w a s f o u n d t h a t the 
v a l u e s of the d i f f e r e n t c o m p o n e n t s v a r i e d s o m e w h a t d e p e n d i n g o n s e v e r a l 
p a r a m e t e r s . T h e s e p a r a t i o n b e t w e e n s p o t s , h o w e v e r , w a s a l m o s t a l w a y s 
s a t i s f a c t o r y . 
E l e c t r o p h o r e s i s 
O n e cell of t h e e l e c t r o p h o r e s i s a p p a r a t u s w a s f i l l e d w i t h e i g h t 
p a p e r s t r i p s ( B e c k m a n n o . 3 1 9 3 2 8 ) . A n a q u e o u s s o l u t i o n c o n t a i n i n g 15 m g 
of t h e c a p r e o m y c i n m i x t u r e w a s a p p l i e d as a u n i f o r m b a n d i n the m i d d l e 
of e a c h p a p e r . A _pH 9.1 s o d i u m t e t r a b o r a t e b u f f e r w a s u s e d for the 
a n a l y s e s w h i c h w e r e d o n e at a c o n s t a n t v o l t a g e of 175 v o l t s f o r 4 h r . 
* T w o s a m p l e s of c a p r e o m y c i n ( 5 6 6 - 5 3 2 A D - 2 0 1 a n d 5 6 6 - 5 3 2 A D - 2 0 0 ) w e r e 
o b t a i n e d f r o m E l i L i l l y a n d C o . U n l e s s s p e c i f i e d o t h e r w i s e , the s a m p l e 
5 6 6 - 5 3 2 A D - 2 0 1 w a s u s e d . 
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T h e p a p e r s w e r e t h e n d r i e d a n d s p r a y e d w i t h a n i n h y d r i n s o l u t i o n . 
F o u r b a n d s t h a t m i g r a t e d 5 c m , 8 c m , 9.25 c m , a n d 10 c m t o w a r d s the 
n e g a t i v e l y c h a r g e d e l e c t r o d e w e r e o b s e r v e d . T h e b a n d at 5 c m s e e m e d to 
b e t h e m a j o r c o m p o n e n t . 
W h e n s a m p l e s of p u r e c a p r e o m y c i n I A , I B , a n d I I A w e r e c o m p a r e d 
w i t h the c r u d e c a p r e o m y c i n o n s i m i l a r e l e c t r o p h o r e t i c a n a l y s e s , it w a s 
f o u n d t h a t all m i g r a t e d c o m p a r a b l e d i s t a n c e s f r o m the o r i g i n . I t w a s 
a l s o o b s e r v e d t h a t if the a m o u n t of c r u d e c a p r e o m y c i n o n t h e p a p e r s t r i p s 
w a s i n c r e a s e d , the f o u r b a n d s t e n d e d to o v e r l a p . F o r t h e s e r e a s o n s , 
it a p p e a r e d t h a t T L C p r o v i d e d a b e t t e r q u a l i t a t i v e a n a l y s e s of t h e 
c o m p o n e n t s i n c a p r e o m y c i n o 
Gel C h r o m a t o g r a p h y of C a p r e o m y c i n o n S e p h a d e x G-10 
D r y S e p h a d e x G-10 w a s e q u i l i b r a t e d w i t h w a t e r at r o o m t e m p e r a t u r e 
f o r 24 h r . T h e s u s p e n s i o n t h a t r e s u l t e d w a s p o u r e d i n t o a c o l u m n , 210 
c m x 3 c m , a n d a l l o w e d to s e t t l e . T h e S e p h a d e x f i l l e d t h e c o l u m n to a 
h e i g h t of 193 c m . 
A 3.8 g s a m p l e of c r u d e c a p r e o m y c i n s u l f a t e w a s d i s s o l v e d i n 5 ml 
of w a t e r a n d i n t r o d u c e d o n t o t h e c o l u m n . T h e m a t e r i a l w a s w a s h e d o n the 
c o l u m n w i t h a n a d d i t i o n a l 5 m l of w a t e r . F u r t h e r d e v e l o p m e n t w a s d o n e 
w i t h w a t e r at a r a t e of 2 m l / m i n , a n d 10 m l f r a c t i o n s w e r e c o l l e c t e d . 
A c e t o n e w a s a d d e d to e a c h f r a c t i o n ; a w h i t e p r e c i p i t a t e i n d i c a t i v e 
of the p r e s e n c e of c a p r e o m y c i n a p p e a r e d in f r a c t i o n s 2 5 - 4 6 . T h e s e 
f r a c t i o n s w e r e c o n c e n t r a t e d u n d e r r e d u c e d p r e s s u r e o n a r o t a r y e v a p o r a t o r 
a n d a n a l y z e d b y T L C u s i n g the B A A A W s o l v e n t s y s t e m a n d n i n h y d r i n as a 
s p r a y r e a g e n t . 
A c o m p o u n d w h i c h s h o w e d a spot at IL, 0.0 o c c u r r e d i n f r a c t i o n s 
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25-40. A compound (Rp 0.06) was found in fractions 25-29, and in 
fractions 3 4 - 4 0 a compound with a R^ , value of 0.15 was present. The 
major component had a R^ , of 0,08 and was located in al l fractions 
between 25 and 46. 
These TLC data showed that considerable overlap of the various 
components occurred and that no satisfactory separation took place. 
When fractions 25-46 were combined and evaporated to dryness 
3.6 g of material could be recovered. 
Chromatography of Capreomycin on Sephadex G-15 
Sephadex G-15 was equilibrated with an excess of water for three 
hours at room temperature, then packed as a slurry in a glass column 
and allowed to settle under the influence of gravity. A column 94 cm 
x 1.5 cm of Sephadex was obtained in this way. 
Three hundred milligrams of capreomycin sulfate was dissolved in 
2 ml of water and washed onto the column with additional small portions 
of water. Further elution was done also with water at a flow rate of 
about 1 ml/min. By means of a fraction collector 5 ml fractions were 
collected. 
Capreomycin was detected by spotting a small amount of each frac­
tion on a si l ica gel ^ 2 5 4 p l a t e * When the plate was viewed in ultra­
violet light those fractions that contained capreomycin appeared as 
dark spots against a fluorescent background. In this manner, it was 
found that capreomycin occurred in fractions 20-30. A TLC analyses with 
BAAAW showed that two components, one at R^ , 0.11 and one at R^  0.18 were 
present in fractions 20-30. Although no clear separation was observed, 
i t was noted that fractions 20-24 contained relatively more of the low 
R p c o m p o n e n t w h i l e it a p p e a r e d t h a t t h e h i g h c o m p o u n d w a s c o n c e n t r a t e d 
i n f r a c t i o n s 2 5 - 3 0 . 
O n t h e b a s i s of t h e s e r e s u l t s , f u r t h e r a t t e m p t s to p u r i f y 
c a p r e o m y c i n b y m e a n s of gel c h r o m a t o g r a p h y w a s a b a n d o n e d . 
I o n E x c h a n g e C h r o m a t o g r a p h y of C a p r e o m y c i n o n D E A E - S e p h a d e x A - 2 5 
T h e c h l o r i d e f o r m of D E A E - S e p h a d e x A-25 w a s c o n v e r t e d i n t o its 
a c e t a t e f o r m b y r e p e a t e d l y w a s h i n g the a n i o n e x c h a n g e r w i t h a c o n c e n ­
t r a t e d s o l u t i o n of s o d i u m a c e t a t e . A s o l u t i o n c o n s i s t i n g o u t of two 
v o l u m e s m e t h a n o l , o n e v o l u m e a c e t o n e , a n d o n e v o l u m e w a t e r (2:1:1) w a s 
m a d e 0.2 M in p y r i d i n i u m a c e t a t e and w a s u s e d for f u r t h e r e x t e n s i v e 
w a s h i n g of the i o n e x c h a n g e r . F i n a l l y the S e p h a d e x w a s s u s p e n d e d in 
t h i s s o l v e n t a n d w a s p o u r e d into a c o l u m n 100 c m x 3 c m . A f t e r it w a s 
a l l o w e d to s e t t l e the s o l i d f i l l e d the c o l u m n to a h e i g h t of 68 c m . 
F o u r g r a m s of c r u d e c a p r e o m y c i n s u l f a t e w a s d i s s o l v e d in 3 ml 
of w a t e r a n d c a r e f u l l y p o u r e d onto the c o l u m n . T h i s s o l u t i o n w a s 
d r a i n e d into t h e c o l u m n a n d t h e n f u r t h e r e l u t e d f i r s t w i t h 10 m l of 
w a t e r a n d t h e n w i t h 10 m l of a 1:1 m i x t u r e of w a t e r a n d t h e p y r i d i n i u m 
a c e t a t e 2:1:1 s o l v e n t . T h e 2:1:1 s o l u t i o n w a s s u b s e q u e n t l y u s e d for 
f u r t h e r d e v e l o p m e n t of the c o l u m n . 
A f t e r 200 m l of the e l u a t e w a s c o l l e c t e d , the c o m p o s i t i o n of the 
.solvent w a s c h a n g e d to a m i x t u r e of 3:2:3 (by v o l u m e ) of m e t h a n o l , 
a c e t o n e , a n d w a t e r w h i c h c o n t a i n e d 0.4 M p y r i d i n i u m a c e t a t e . 
T h e f l o w r a t e t h r o u g h t h e c o l u m n w a s m a i n t a i n e d at 8 m l / 3 m i n 
and 8 ml f r a c t i o n s w e r e c o l l e c t e d . A c e t o n e w a s a d d e d to t h e f r a c t i o n s 
an d a w h i t e p r e c i p i t a t e a p p e a r e d in f r a c t i o n s 3 2 - 6 8 , E a c h o n e of t h e s e 
f r a c t i o n s w a s c o n c e n t r a t e d u n d e r r e d u c e d p r e s s u r e o n a r o t a r y e v a p o r a t o r 
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a n d t h e n s u b j e c t e d to T L C a n a l y s e s u s i n g the B A A A W s o l v e n t s y s t e m . 
F r a c t i o n s 3 5 - 5 6 c o n t a i n e d o n l y the m a j o r c o m p o n e n t of the o r i g i n a l 
m i x t u r e w h i c h a p p e a r e d as a n i n h y d r i n p o s i t i v e spot at 0.11; c o n s e ­
q u e n t l y t h e s e f r a c t i o n s w e r e c o m b i n e d and e v a p o r a t e d to d r y n e s s to 
o b t a i n 1.44 g of p u r i f i e d m a t e r i a l . 
G e l F i l t r a t i o n of P u r i f i e d C a p r e o m y c i n 
It w a s f o u n d t h a t the m a t e r i a l o b t a i n e d f r o m i o n e x c h a n g e c h r o m a ­
t o g r a p h y o n D E A E - S e p h a d e x still c o n t a i n e d p y r i d i n i u m a c e t a t e a n d n e e d e d 
f u r t h e r p u r i f i c a t i o n . T h e r e f o r e , a s a m p l e of 0.37 g of t h i s m a t e r i a l 
w a s d i s s o l v e d in a m i n i m u m of w a t e r a n d e l u t e d t h r o u g h a S e p h a d e x G-10 
c o l u m n 44 c m x 1 c m , w h i c h h a d b e e n e q u i l i b r a t e d w i t h w a t e r . E l u t i o n 
w a s clone at a f l o w rate of 1.8 m l / 5 m i n a n d 1.8 m l f r a c t i o n s w e r e 
c o l l e c t e d . 
T h r o u g h p r e c i p i t a t i o n w i t h a c e t o n e , it w a s o b s e r v e d t h a t c a p r e o ­
m y c i n o c c u r r e d i n f r a c t i o n s 8-13. E a c h of t h e s e f r a c t i o n s w e r e a n a l y z e d 
b y T L C u s i n g B A A A W as the s o l v e n t for the d e v e l o p m e n t of the p l a t e s . 
O n l y the l e a d i n g a n d t r a i l i n g f r a c t i o n s (8 a n d 13) w e r e f o u n d to c o n t a i n 
i m p u r i t i e s . F r a c t i o n s 8 and 13 w e r e c o n s e q u e n t l y d i s c a r d e d , the r e s t of 
the a c e t o n e i n s o l u b l e f r a c t i o n s w e r e c o m b i n e d a n d e v a p o r a t e d to d r y n e s s . 
T h e a m o u n t of m a t e r i a l r e g a i n e d w a s 0.115 g ( 3 2 % ) . 
A m i n o A c i d A n a l y s i s 
A s a m p l e of c a p r e o m y c i n p u r i f i e d , as d e s c r i b e d a b o v e , w a s h y d r o -
l y z e d i n a s e a l e d t u b e at 1 0 5 ° for 24 h o u r s and t h e n a n a l y z e d o n a M o o r e -
S t e i n a m i n o a c i d a n a l y z e r . * T h e r e s u l t s i n d i c a t e d that the p e p t i d e 
* T h i s a n a l y s i s w a s k i n d l y p e r f o r m e d b y Eli L i l l y 6c C o . 
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contained alanine, diaminopropionic acid, p-lysine, capreomycidine, 
and ammonia in the ratio 1:3:2:1:2. 
Attempted Crystallization of Capreomycin 
The attempt to crystallize capreomycin was based on the method 
of G. Wild from Eli Li l ly and Co. (34). 
Amberlite IR-400 was converted into i ts hydroxide form and packed 
to form a column 12 cm x 1 cm. A 50 mg sample of purified* capreomycin 
was dissolved and eluted through this column with water. An aliquot of 
the eluate was tested with barium chloride and found to be free of sul­
fate. The eluate was subsequently evaporated to dryness under reduced 
pressure at 55° to give 34 mg of glassy material. This material was 
dissolved in 1.2 ml of water, and methanol was added until the solution 
became cloudy. Enough water to clear up the cloudiness was added, and 
this was followed by addition of 1-propanol until a milkiness just 
appeared. After leaving the solution at room temperature overnight, no 
crystallization could be observed. When the solution was placed in a 
refrigerator, a sirupy white precipitate quickly formed. 
Capreomycin was then converted into i ts stoichiometric sulfate 
by concentrating the solution of free base almost to dryness and ther 
eluting i t through a IR-45(SO^-) column. All attempts to crystallize 
the sulfate salt failed. 
*This material was the same as the sample used for the amino acid 
analyses. 
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N - T e r m i n a l A m i n o A c i d A n a l y s i s of C a p r e o m y c i n 
* T h e m o l e c u l a r w e i g h t of c a p r e o m y c i n w a s t a k e n as 9 5 0 . 
P r e p a r a t i o n of the D N P - D e r i v a t i v e of P u r i f i e d C a p r e o m y c i n 
A 50 m g s a m p l e of c a p r e o m y c i n s u l f a t e , o b t a i n e d f r o m the D E A E -
S e p h a d e x p u r i f i c a t i o n p r o c e d u r e , w a s d i s s o l v e d i n 5 m l w a t e r . T h e 
p_H of t h i s s o l u t i o n w a s a d j u s t e d to 10 b y m e a n s of a d i l u t e p o t a s s i u m 
h y d r o x i d e s o l u t i o n . The s o l u t i o n w a s t h e n s t i r r e d v i g o r o u s l y b y m e a n s 
of a m a g n e t i c s t i r r e r w h i l e 0.5 m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e w a s 
a d d e d d r o p w i s e o v e r a p e r i o d of 1.5 h o u r s . U s i n g p H p a p e r , t h e 2.H of 
the r e a c t i o n m i x t u r e w a s c h e c k e d e v e r y 30 m i n u t e s a n d m a i n t a i n e d at 1 0 . 
A f t e r t h r e e h o u r s , the s o l u t i o n w a s a c i d i f i e d w i t h h y d r o c h l o r i c 
a c i d , 5 m l of e t h a n o l w a s a d d e d , a n d the p r e c i p i t a t e t h a t f o r m e d w a s 
f i l t e r e d . T h e p r e c i p i t a t e w a s w a s h e d o n c e w i t h 3 m l of w a t e r a n d t h e n 
t w i c e w i t h 5 m l p o r t i o n s of e t h a n o l . W h e n d r i e d , 53 m g of a y e l l o w 
p o w d e r r e m a i n e d . T h i s m a t e r i a l c o u l d n o t be c r y s t a l l i z e d . 
P r e p a r a t i o n of the D N P - D e r i v a t i v e s of C r u d e C a p r e o m y c i n 
I n a l a r g e r s c a l e p r e p a r a t i o n 9.5 g of c a p r e o m y c i n (ca. 0.01 
m o l e ) * , 5.04 g of s o d i u m b i c a r b o n a t e (0.06 m o l e ) , a n d 4.,65 g of 2,4-
d i n i t r o f l u o r o b e n z e n e w a s w e i g h e d into a n E r l e n m e y e r f l a s k . The m i x t u r e 
w a s s u s p e n d e d in 35 m l of w a t e r a n d s t i r r e d o v e r n i g h t u s i n g a m a g n e t i c 
s t i r r e r . 
A f t e r a d d i n g 3 m l of c o n c e n t r a t e d h y d r o c h l o r i c a c i d , the m i x t u r e 
w a s t h e n f i l t e r e d and the p r e c i p i t a t e w a s h e d two t i m e s w i t h 10 m l p o r ­
t i o n s of w a t e r f o l l o w e d b y one w a s h i n g w i t h a c e t o n e . It w a s t h e n d r i e d 
i n t h e a t m o s p h e r e to y i e l d 8.31 g of a p o w d e r y y e l l o w s u b s t a n c e w h i c h 
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a g a i n c o u l d n o t b e c r y s t a l l i z e d . 
T h i n L a y e r C h r o m a t o g r a p h y of the D N P - D e r i v a t i v e s of C a p r e o m y c i n 
T h e D N P - d e r i v a t i v e s o b t a i n e d f r o m c r u d e and p u r i f i e d c a p r e o m y c i n 
w e r e c o m p a r e d b y T L C u s i n g B A A A W o n s i l i c a gel RF^^ p l a t e s . T w o y e l l o w 
s p o t s , one at R^ 0.5 and one at R^, 0.79 w e r e o b s e r v e d f o r the c r u d e 
m a t e r i a l . T h e spot at R^, 0.5 s e e m e d to r e p r e s e n t a small q u a n t i t y of 
a m i n o r c o m p o n e n t of the D N P - c a p r e o m y c i n m i x t u r e . A s i n g l e y e l l o w s p o t 
at Rp 0.79 w a s o b s e r v e d for the p u r e m a t e r i a l . 
P r e p a r a t i o n of D N P - D e r i v a t i v e s of the A m i n o A c i d s f o u n d in C a p r e o m y c i n 
D N P - L - s e r i n e , b i s - D N P - p - l y s i n e , and b i s - D N P - d i a m i n o p r o p i o n i c 
a c i d w e r e p r e p a r e d b y K e l l o g g (30) a c c o r d i n g to t h e m e t h o d of R a o a n d 
Sober ( 3 5 ) . T h e s e s a m p l e s w e r e a v a i l a b l e f o r c o m p a r i s o n s t u d i e s . 
D N P - A l a n i n e . T w o h u n d r e d m i l l i g r a m s of t h e h y d r o c h l o r i c a c i d 
salt of a l a n y l e t h y l e s t e r w a s d i s s o l v e d i n 10 m l of w a t e r and t r e a t e d 
w i t h a n e x c e s s of s o d i u m b i c a r b o n a t e . T h e s o l u t i o n w a s s t i r r e d u s i n g a 
m a g n e t i c s t i r r e r , a n d 0.2 m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e w a s a d d e d o v e r 
a p e r i o d of 15 m i n . A f t e r 1 h r , the r e a c t i o n m i x t u r e w a s e x t r a c t e d w i t h 
20 m l of e t h y l a c e t a t e , a n d the e x t r a c t w a s w a s h e d f i r s t w i t h a 1 N 
p o t a s s i u m h y d r o x i d e s o l u t i o n a n d t h e n w i t h d i l u t e h y d r o c h l o r i c a c i d . 
It w a s t h e n w a s h e d w i t h a d i l u t e a q u e o u s s o d i u m b i c a r b o n a t e s o l u t i o n a n d 
w a s d r i e d o v e r c a l c i u m c h l o r i d e . T h e e t h y l a c e t a t e w a s r e m o v e d u s i n g a 
r o t a r y e v a p o r a t o r , t h e r e s i d u e w a s d i s s o l v e d i n c h l o r o f o r m , a n d a n e x c e s s 
of c y c l o h e x a n e w a s a d d e d . T h e m i x t u r e w a s left o v e r n i g h t i n a r e f r i g e r a ­
t o r . T h e y e l l o w n e e d l e s w h i c h c r y s t a l l i z e d h a d a m p 103° ( c o r r ) . 
T h e y i e l d w a s 256 m g ( 6 9 % ) . 
A s m a l l p o r t i o n of the D N P - a l a n y l - e t h y l e s t e r w a s h y d r o l y z e d w i t h 
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6 N h y d r o c h l o r i c a c i d o n a s t e a m b a t h for 1 h r . T h e h y d r o c h l o r i c a c i d 
w a s r e m o v e d b y e v a p o r a t i o n u n d e r r e d u c e d p r e s s u r e , a n d the r e s i d u e 
w a s d i s s o l v e d i n 10 m l of a d i l u t e s o d i u m h y d r o x i d e solution.. T h i s 
s o l u t i o n w a s e x t r a c t e d w i t h e t h y l a c e t a t e , a n d the o r g a n i c p h a s e w a s 
d i s c a r d e d . T h e a q u e o u s s o l u t i o n w a s t h e r e u p o n a c i d i f i e d a n d o n c e m o r e 
e x t r a c t e d w i t h e t h y l a c e t a t e . A f t e r the e x t r a c t h a d b e e n d r i e d o v e r 
c a l c i u m c h l o r i d e , it w a s e v a p o r a t e d to d r y n e s s . 
D N P - a l a n i n e w a s o b t a i n e d as a y e l l o w p o w d e r w h i c h s h o w e d o n e 
spot o n TLCo T a b l e 3 g i v e s R F v a l u e s a n d t h e s o l v e n t s y s t e m s u s e d . 
cy-Mono D N P - C a p r e o m y c i d i n e . A m i x t u r e of 50 m g of the h y d r o c h l o r i c 
a c i d s a l t of c a p r e o m y c i d i n e , 0.2 m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e , a n d an 
e x c e s s of s o d i u m b i c a r b o n a t e w a s s u s p e n d e d in 50 ml of w a t e r a n d s t i r r e d 
v i g o r o u s l y f o r 1 h r . A y e l l o w p r e c i p i t a t e f o r m e d t h a t w a s f i l t e r e d a n d 
d i s s o l v e d i n a 1:1 m i x t u r e of 6 N h y d r o c h l o r i c a c i d a n d m e t h a n o l . T h e 
s o l u t i o n w a s t h e n e v a p o r a t e d to d r y n e s s a n d w a s d i s s o l v e d i n m e t h a n o l . 
W h e n left o v e r n i g h t i n a r e f r i g e r a t o r , the m e t h a n o l i c s o l u t i o n y i e l d e d 
a s m a l l a m o u n t of w h i t e c r y s t a l s . T h e s e w e r e f i l t e r e d , a n d t h e f i l t r a t e 
w a s e v a p o r a t e d to y i e l d 35 m g of a y e l l o w p o w d e r . U s i n g T L C , t h i s 
m a t e r i a l w a s s h o w n to c o n t a i n s e v e r a l c o m p o n e n t s . T a b l e 3 c o n t a i n s t h e 
Rp v a l u e s a n d t h e s o l v e n t s y s t e m s u s e d . 
Q/-Mono-DNP-Diaminopropionic A c i d . A c o p p e r c o m p l e x of d i a m i n o ­
p r o p i o n i c a c i d w a s p r e p a r e d as f o l l o w s : 500 m g of the h y d r o c h l o r i c a c i d 
s a l t of d i a m i n o p r o p i o n i c a c i d w a s d i s s o l v e d i n 4 0 m l of w a t e r a n d s t i r r e d 
w i t h 1 g of f r e s h l y p r e c i p i t a t e d c o p p e r (II) h y d r o x i d e f o r 6 h r a f t e r 
w h i c h t h e s o l u t i o n w a s f i l t e r e d . W i t h the h e l p of a r o t a r y e v a p o r a t o r , 
the w a t e r w a s r e m o v e d f r o m the f i l t r a t e u n d e r r e d u c e d p r e s s u r e to y i e l d 
T a b l e 3. T L C C o m p a r i s o n of D N P - D e r i v a t i v e s O b t a i n e d f r o m 
1 2 N H y d r o c h l o r i c A c i d H y d r o l y s i s of D N P - C a p r e o m y c i n 
w i t h D N P - A m i n o A c i d S t a n d a r d s 
Sample S o l v e n t S y s t e m * Rp V a l u e s 
P r e c i p i t a t e f o r m e d d u r i n g 1 2 N a 0.87 
h y d r o c h l o r i c a c i d t r e a t m e n t of b 0.92 
D N P - c a p r e o m y c i n c 0.57 
B i s - D N P - p - l y s i n e a 0.87 
b 0.93 
c 0.57 
E t h y l a c e t a t e e x t r a c t f r o m t h e 1 2 N a 0.87 
h y d r o c h l o r i c a c i d h y d r o l y s i s of cr
 
0.92 
D N P - c a p r e o m y c i n c 0.57 
W a t e r s o l u b l e D N P - c o m p o n e n t f r o m a 0.21 
a c i d h y d r o l y s i s of D N P - c a p r e o m y c i n b 0.03 
d 0.63 
B i s - D N P - d i a m i n o p r o p i o n i c a c i d a 0.83 
b 0.07 
c 0.53 
a - M o n o - D N P - d i a m i n o p r o p i o n i c a c i d a 0.92 
b 0.54 
c 0.51 
3 - M o n o - D N P - d i a m i n o p r o p i o n i c a c i d a 0.73 
b 0.01 
c 0.37 
d 0 . 6 6 , 0 . 6 9 , 0 . 8 0 
D N P - a l a n i n e a 0.92 
c 0.54 
d 0,81 
D N P - s e r i n e a 0.92 
b 0.09 
d 0.75 
D N P - c a p r e o m y c i d i n e a 0.39,0.48 
b 0.0 
c 0 . 3 4 , 0 . 3 9 , 0 . 4 2 , 0 . 4 4 
d 0.61 
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Table 3 continued 
2,4-Dinitrophenol a 0.94 
b 0.63 
2,4-Dinitroaniline a 0.92 
b 0.96 
*(a) Water 
(b) Acetone, water, chloroform, jD-dioxane, benzene: 3:1:2:2:2. 
(c) Acetone, water, chloroform, p_-dioxane: 3:1:2:2. 
(d) BAAAWo 
350 mg (89%) of a dark blue copper complex. 
A 100 mg sample of this copper complex was dissolved in 30 ml 
of water, and 100 mg sodium bicarbonate and 0.11 ml of 2,4-dinitro-
fluorobenzene was added and then the solution was stirred for 2 hr. 
Hydrochloric acid was added until the solution reached £ H 2, following 
which the solution was evaporated to dryness under reduced pressure. 
The residue was extracted with ethanol and the material thus 
obtained was further purified by chromatography on a 32 cm x 1 cm 
silicic acid column. Ethyl acetate was used to elute the DNP-derivative; 
the major band was collected, and the solvent was removed to yield 25 
mg of a yellow powder. This material showed one spot on TLC. Table 3 
gives Rp values and solvents used. 
3-Mono-DNP-Diaminopropionic Acid. In a mixture of 5 ml of water 
and 2 ml of pyridine, a sample of a 0.323 g of the copper complex of 
diaminopropionic acid (prepared as described above) was suspended and 
the suspension was stirred using a magnetic stirrer. The solution was 
thoroughly cooled in an ice bath and 0,35 ml of carbobenzoxychloride was 
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a d d e d o v e r a p e r i o d o f 30 m i n . T h e r e a c t i o n w a s a l l o w e d to p r o c e e d for 
a n o t h e r 15 h r , a n d the r e a c t i o n m i x t u r e w a s t h e n e v a p o r a t e d to d r y n e s s 
i n v a c u o . A 95% e t h a n o l s o l u t i o n (15 m l ) w a s t h e n u s e d to w a s h the 
r e s i d u e . A f t e r d r y i n g t h e r e m a i n i n g r e s i d u e i n v a c u o , 310 m g of a 
w h i t e m a t e r i a l w a s o b t a i n e d . T h i s c a r b o b e n z o x y d e r i v a t i v e w a s n o t 
p u r i f i e d f u r t h e r b u t w a s u s e d d i r e c t l y f o r the c o u p l i n g r e a c t i o n w i t h 
2 , 4 - d i n i t r o f l u o r o b e n z e n e . 
A l l 3 1 0 m g of t h e c a r b o b e n z o x y d e r i v a t i v e w a s r e a c t e d w i t h 0.35 
m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e i n 20 m l of w a t e r w h i c h w a s a d j u s t e d to 
_p_H 10 w i t h d i l u t e p o t a s s i u m h y d r o x i d e . T h e r e a c t i o n m i x t u r e w a s s t i r r e d 
f o r 1 h r a n d t h e n h y d r o c h l o r i c a c i d w a s a d d e d u n t i l £ H 2.5 w a s r e a c h e d . 
U n r e a c t e d 2 , 4 - d i n i t r o f l u o r o b e n z e n e as w e l l as 2 , 4 - d i n i t r o p h e n o l 
w e r e r e m o v e d f r o m t h e r e a c t i o n m i x t u r e b y r e p e a t e d w a s h i n g w i t h d i e t h y l 
e t h e r ; the e t h e r w a s d i s c a r d e d a n d t h e a q u e o u s s o l u t i o n w a s e v a p o r a t e d 
to d r y n e s s . T h e p r o d u c t o b t a i n e d w a s t h e n d i s s o l v e d i n a m i x t u r e of 
9 5 % e t h a n o l a n d g l a c i a l a c e t i c a c i d (9:1 v / v ) a n d w a s e l u t e d t h r o u g h a 
s i l i c i c a c i d c o l u m n w i t h the same s o l v e n t m i x t u r e . O n l y t h e m a j o r y e l l o w 
b a n d w a s c o l l e c t e d . U p o n e v a p o r a t i o n , a D N P - d e r i v a t i v e w a s o b t a i n e d t h a t 
s h o w e d o n l y one spot o n T L C (Table 3 ) . T h i s D N P - d e r i v a t i v e g a v e a p o s i ­
t i v e n i n h y d r i n r e a c t i o n a n d w a s , t h e r e f o r e , t h o u g h t to b e the g - D N P 
d e r i v a t i v e of d i a m i n o p r o p i o n i c a c i d . 
C o m p l e t e A c i d H y d r o l y s i s of D N P - C a p r e o m v c i n 
A s a m p l e of 1 g of the D N P - d e r i v a t i v e p r e p a r e d f r o m c r u d e c a p r e o ­
m y c i n w a s s u s p e n d e d i n 50 m l of c o n c e n t r a t e d h y d r o c h l o r i c a c i d i n a 
p r e s s u r e b o t t l e . T h e b o t t l e w a s f i r m l y s t o p p e r e d a n d h e a t e d o n a s t e a m 
b a t h f o r 20 h r . T h e y e l l o w p r e c i p i t a t e w h i c h f o r m e d d u r i n g t h e h y d r o l y s i s 
was filtered, and the filtrate was extracted three times with a total 
of 100 ml of ethyl acetate. The combined ethyl acetate extracts were 
dried over calcium chloride, after which the solvent was removed under 
reduced pressure. Since the aqueous filtrate retained a yellow color 
after ethyl acetate extraction, this filtrate was also evaporated to 
dryness. To characterize the DNP-amino acids in the hydrolysate of 
DNP-capreomycin, the precipitate, ethyl acetate, and water soluble 
fractions were compared with known DNP-derivatives by means of TLC. 
The results of this comparison are given in Table 3. 
An analysis of the results contained in Table 3 indicate that 
the precipitate and the ethyl acetate extract obtained from the DNP-
capreomycin hydrolysis were the same as bis-DNP-p-lysine. To confirm 
this observation, the precipitate was again compared by TLC with bis-
DNP-B-lysine using chloroform, ethyl acetate, and methanol each as 
development s o l v e n t s . In all three cases the same R^ , values were 
observed for t h e standard and the precipitate. Subsequently, the 
precipitate a n d e t h y l acetate extracts were combined to yield 260 mg 
of the D N P - d e r i v a t i v e , 
Synethesis o f B i t * D N P - B " L y s l n e Ethyl Ester 
The p r e c i p i t a t e which formed during the 12 1J hydrochloric acid 
hydrolysis of DNP-capreomycin was dissolved in 75 ml of anhydrous 
ethanol, a n d 6 m l of freshly distilled acetyl chloride was added as a 
source of d r y h y d r o c h l o r i c acid (36). After a l l o w i n g the esterification 
reaction to p r o c e e d a t room temperature for t w o d a y s , the solvent was 
removed u n d e r r e d u c e d p r e s s u r e with a rotary e v a p o r a t o r . The residue 
was d i s s o l v e d I n e t h y l a c e t a t e and washed w i t h a 5% s o d i u m bicarbonate 
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s o l u t i o n . T h e e t h y l a c e t a t e s o l u t i o n w a s t h e n d r i e d o v e r c a l c i u m 
c h l o r i d e b e f o r e it w a s c o n c e n t r a t e d to a b o u t 5 m l . 
T h i s c o n c e n t r a t e d s o l u t i o n w a s a p p l i e d to a s i l i c i c a c i d 
c o l u m n w i t h t h e d i m e n s i o n s 62 c m x 1 c m a n d w a s e l u t e d w i t h e t h y l 
a c e t a t e . O n l y t h e m a j o r b a n d , w h i c h w a s a l s o the f i r s t b a n d to b e 
e l u t e d , w a s c o l l e c t e d a n d e v a p o r a t e d to d r y n e s s . T h e d r i e d m a t e r i a l 
w a s d i s s o l v e d i n a b s o l u t e e t h a n o l a n d p r e c i p i t a t e d o n c e w i t h c y c l o -
h e x a n e . T h e p r e c i p i t a t e w a s d r i e d t h o r o u g h l y i n a d e s i c c a t o r u n d e r 
v a c u u m o v e r s o d i u m h y d r o x i d e p e l l e t s . A m a s s s p e c t r u m w a s t a k e n o n 
a s m a l l p o r t i o n of this m a t e r i a l . 
T h e r e s u l t s of t h e m a s s s p e c t r u m a r e g i v e n i n T a b l e 4 u n d e r 
c o m p o u n d 1. O n l y t h o s e p e a k s a p p e a r i n g a b o v e m / e 190 a r e g i v e n . 
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B e t w e e n m / e 190 a n d m / e 324 a s p e c i f i c a m p l i t u d e of 5 x 10 w a s 
u s e d , a n d t h e p e a k at m / e 322 w a s u s e d as the b a s e p e a k . A b o v e 
m / e 324 the s p e c i f i c a m p l i t u d e w a s i n c r e a s e d b y a f a c t o r of 10 a n d 
t h e m o s t a b u n d a n t p e a k w a s f o u n d at m / e 4 1 9 . T h e s p e c t r u m w a s 
r e c o r d e d at a t e m p e r a t u r e of 2 3 0 ° . 
P e a k s w i t h i n t e n s i t i e s l e s s t h a n 1 0 % of the i n t e n s i t y of t h e 
b a s e p e a k (or t h e m o s t a b u n d a n t p e a k in the h i g h e r m a s s r e g i o n m / e 
3 2 4 ) w e r e o m i t t e d f r o m t h e t a b l e . 
A t t e m p t e d I d e n t i f i c a t i o n of the W a t e r S o l u b l e D N P - C o m p o n e n t s o b t a i n e d 
f r o m a C o m p l e t e A c i d H y d r o l y s i s of D N P - C a p r e o m y c i n 
T h e i n s o l u b l e m a t e r i a l f r o m the a c i d h y d r o l y s a t e of D N P - c a p r e o m y c i n 
w a s r e m o v e d b y f i l t r a t i o n . A f t e r the f i l t r a t e w a s e x t r a c t e d w i t h e t h y l 
a c e t a t e , t h e r e r e m a i n e d a y e l l o w c o l o r in the a q u e o u s p h a s e . I n a n 
e f f o r t to i d e n t i f y c o m p o u n d s , the a q u e o u s p h a s e w a s w o r k e d u p as f o l l o w s : 
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T a b l e 4. M a s s S p e c t r a of D N P - D e r i v a t i v e s I s o l a t e d f r o m the A c i d 
H y d r o l y s a t e of D N P - C a p r e o m y c i n 
C o m p o u n d R e l a t i v e I n t e n s i t i e s at m / e -
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T a b l e 4 C o n t i n u e d 
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the w a t e r w a s r e m o v e d u n d e r r e d u c e d p r e s s u r e , a n d the r e s i d u e w a s 
c h r o m a t o g r a p h e d o n W h a t m a n n o , 17 p r e p a r a t i v e p a p e r . T h e s o l v e n t 
s y s t e m u s e d c o n t a i n e d 80 v o l u m e s of n - b u t y l a l c o h o l , 20 v o l u m e s of 
c o n c e n t r a t e d a m m o n i u m h y d r o x i d e a n d f i v e v o l u m e s of a c e t o n e . A f t e r 
t h e s o l v e n t m o v e d 4 2 c m d o w n f r o m the p o i n t of a p p l i c a t i o n , t h e p a p e r 
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w a s r e m o v e d f r o m the s o l v e n t a n d d r i e d i n the a i r . 
T w o y e l l o w b a n d s w e r e o b s e r v e d ; o n e h a d R^, v a l u e 0.8 a n d t h e 
o t h e r o n e h a d R^, v a l u e 0.25. T h e b a n d w i t h R^, 0.25 a p p e a r e d to b e 
t h e m a j o r c o m p o n e n t a n d w a s e l u t e d f r o m t h e p a p e r w i t h a d i l u t e 
h y d r o c h l o r i c a c i d s o l u t i o n . U s i n g a s i n t e r e d - g l a s s f i l t e r , t h e 
e l u a t e w a s f i l t e r e d , a n d t h e f i l t r a t e w a s e v a p o r a t e d to d r y n e s s . 
T h e r e s i d u e o b t a i n e d in t h i s w a y w a s d i s s o l v e d i n d r y e t h a n o l w h i c h 
h a d b e e n s a t u r a t e d w i t h d r y h y d r o g e n c h l o r i d e . 
A f t e r 24 h r the e t h a n o l / h y d r o g e n c h l o r i d e m i x t u r e w a s r e m o v e d 
u n d e r r e d u c e d p r e s s u r e and t h e r e s i d u e a n a l y z e d o n a s i l i c a gel t h i n 
l a y e r w i t h e t h y l a c e t a t e . F o u r d i f f e r e n t y e l l o w s p o t s w h i c h h a d R^, 
v a l u e s of 0 . 8 5 , 0,64, 0 , 3 2 , a n d 0.18 w e r e o b s e r v e d . S u b s e q u e n t l y 
t h i s m i x t u r e w a s s u b j e c t e d to p r e p a r a t i v e T L C o n s i l i c a gel w i t h e t h y l 
a c e t a t e . O n c e a g a i n , f o u r d i f f e r e n t b a n d s w e r e o b s e r v e d . T h e b a n d s 
w h i c h h a d R^, v a l u e s of 0.64 a n d 0.32 a p p e a r e d to r e p r e s e n t t h e m a j o r 
c o m p o n e n t s of the m i x t u r e . T h e s e b a n d s w e r e , t h e r e f o r e , s c r a p e d f r o m 
the T L C p l a t e s a n d d r i e d f o r 4 h r u n d e r v a c u u m i n a n A b d e r h a l d e n a p p a r a t u 
at t h e t e m p e r a t u r e of b o i l i n g p y r i d i n e . T h e s a m p l e s w e r e n o t e l u t e d 
f r o m the s i l i c i c a c i d b u t w e r e s u b j e c t e d as s u c h for m a s s s p e c t r a l 
a n a l y s e s . 
T h e m a s s s p e c t r u m o b t a i n e d for t h e c o m p o u n d w h i c h h a d a R^, v a l u e 
of 0.64 is g i v e n as c o m p o u n d 2 i n T a b l e 4. T h o s e p e a k s w h i c h h a d i n t e n s i 
t i e s less t h a n 5% of t h e i n t e n s i t y of the b a s e p e a k w e r e o m i t t e d f r o m 
t h e t a b l e . T h e s p e c i f i c a m p l i t u d e s e t t i n g o n the m a s s s p e c t r o m e t e r w a s 
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5 x 10 for t h i s r e c o r d i n g a n d t h e t e m p e r a t u r e of the p r o b e w a s k e p t 
at 1 3 0 ° . 
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T h e m a s s s p e c t r u m of t h e c o m p o u n d w h i c h h a d a R^, v a l u e of 0.32 
is g i v e n as c o m p o u n d 3 in T a b l e 4. I n t h i s c a s e a l s o o n l y t h o s e p e a k s 
w i t h r e l a t i v e i n t e n s i t i e s g r e a t e r t h a n 5 % a p p e a r s in the t a b l e . F o r 
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t h i s r e c o r d i n g , the s p e c i f i c a m p l i t u d e w a s 2 x 10 a n d the t e m p e r ­
a t u r e of the p r o b e w a s 1 1 0 ° . 
I n a n a d d i t i o n a l a t t e m p t to i d e n t i f y D N P - d e r i v a t i v e s i n a n a c i d 
h y d r o l y s a t e of D N P - c a p r e o m y c i n , 1 g of D N P - c a p r e o m y c i n w a s h y d r o l y z e d 
i n 50 m l of c o n c e n t r a t e d h y d r o c h l o r i c a c i d in a s t o p p e r e d p r e s s u r e 
b o t t l e at 9 0 ° for 36 h r . T h e h y d r o c h l o r i c a c i d w a s r e m o v e d u n d e r r e ­
d u c e d p r e s s u r e u s i n g a r o t a r y e v a p o r a t o r a n d the r e s i d u e w a s d r i e d i n 
a v a c u u m d e s i c c a t o r o v e r s o d i u m h y d r o x i d e p e l l e t s . T h e d r i e d m a t e r i a l 
w a s t h e n t r e a t e d w i t h d r y ethyl a l c o h o l w h i c h h a d b e e n s a t u r a t e d w i t h 
d r y h y d r o g e n c h l o r i d e . A f t e r 110 h r the e t h a n o l a n d h y d r o g e n c h l o r i d e 
w a s e v a p o r a t e d f r o m the m i x t u r e u s i n g a r o t a r y e v a p o r a t o r . T h e r e s i d u e 
t h u s o b t a i n e d w a s e x t r a c t e d w i t h a c e t o n e , a n d t h e a c t o n e w a s d i s c a r d e d . 
T h e a c e t o n e - i n s o l u b l e r e s i d u e w a s s u s p e n d e d i n a 5% s o d i u m b i c a r b o n a t e 
s o l u t i o n , ethyl a c e t a t e w a s a d d e d to t h i s s u s p e n s i o n , a n d the m i x t u r e 
w a s s h a k e n t h o r o u g h l y i n a s e p a r a t o r y f u n n e l . M a t e r i a l w h i c h r e m a i n e d 
i n s o l u b l e i n b o t h p h a s e s w a s r e m o v e d b y f i l t r a t i o n , and the e t h y l a c e t a t e 
l a y e r w a s s e p a r a t e d f r o m the a q u e o u s p h a s e a n d d r i e d o v e r c a l c i u m c h l o r i d e . 
T h e m a t e r i a l i n t h e e t h y l a c e t a t e p h a s e w a s s u b j e c t e d to p r e p a r a ­
t i v e T L C o n s i l i c a gel u s i n g e t h y l a c e t a t e as the s o l v e n t . A m a j o r 
y e l l o w b a n d w h i c h h a d a n R^, v a l u e of 0,05 t o g e t h e r w i t h s e v e r a l m i n o r 
c o m p o n e n t s w e r e o b s e r v e d . U s i n g m e t h y l a l c o h o l t h e m a j o r y e l l o w b a n d 
w a s e x t r a c t e d , t h e e x t r a c t w a s f i l t e r e d , a n d t h e f i l t r a t e w a s d r i e d i n 
v a c u o . F u r t h e r p u r i f i c a t i o n of the r e s i d u e w a s a c h i e v e d b y r e c h r o m a t o -
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g r a p h i n g it o n p r e p a r a t i v e s i l i c a gel p l a t e s w i t h a c e t o n e . T h e m a j o r 
y e l l o w b a n d w a s e x t r a c t e d f r o m the s i l i c a gel w i t h m e t h y l a l c o h o l , 
t h e e x t r a c t w a s f i l t e r e d , a n d the f i l t r a t e w a s e v a p o r a t e d to d r y n e s s . 
A m a s s s p e c t r u m ( c o m p o u n d 4, T a b l e 4 ) w a s t a k e n o n the m a t e r i a l t h u s 
o b t a i n e d . 
F o r the r e c o r d i n g of this s p e c t r u m the s p e c i f i c a m p l i t u d e o n 
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the i n s t r u m e n t w a s set at 2 x 10 for the r e g i o n of t h e s p e c t r u m 
b e l o w m / e 3 0 0 . T h e b a s e p e a k w a s f o u n d a t m / e 1 5 6 o 
A b o v e m / e 3 0 0 the s p e c i f i c a m p l i t u d e w a s i n c r e a s e d b y a f a c t o r 
of 1 0 . T h e m o s t i n t e n s e p e a k for t h i s r e g i o n w a s f o u n d at m / e 3 0 6 ; 
h o w e v e r , this p e a k w e n t off s c a l e o n t h e r e c o r d e r a n d t h e r e f o r e the 
p e a k at m / e 3 0 5 w a s u s e d as the m o s t a b u n d a n t p e a k . 
T h e w h o l e s p e c t r u m w a s r e c o r d e d at 1 1 0 ° , o n l y p e a k s a b o v e m / e 
1 0 0 w e r e g i v e n . P e a k s w i t h r e l a t i v e i n t e n s i t i e s l e s s t h a n 5 % of t h e 
b a s e p e a k i n the m a s s r e g i o n b e l o w m / e 3 0 0 a n d less t h a n 5% of the 
m o s t a b u n d a n t p e a k a b o v e m / e 3 0 0 w e r e o m i t t e d f r o m t h e t a b l e . 
C - T e r m i n a l A m i n o A c i d A n a l y s i s 
H y d r a z i n o l y s i s of C a p r e o m y c i n S u l f a t e 
A s a m p l e of 100 m g of c a p r e o m y c i n s u l f a t e w a s s e a l e d w i t h 15 m l 
of a n h y d r o u s h y d r a z i n e a n d 2 0 0 m g of h y d r a z i n e s u l f a t e i n a t h i c k - w a l l e d 
g l a s s t u b e ; the t u b e w a s h e a t e d a t the t e m p e r a t u r e of b o i l i n g a c e t o n e 
for 24 h r . T h e t u b e w a s t h e n c o o l e d , o p e n e d , a n d the c o n t e n t s w e r e 
d r i e d i n v a c u o i n a d e s i c c a t o r o v e r c o n c e n t r a t e d s u l f u r i c a c i d . T h e 
r e s i d u e w a s d i s s o l v e d i n 20 m l of a 5% a q u e o u s s o d i u m b i c a r b o n a t e s o l u ­
t i o n a n d t h e s o l u t i o n w a s t r e a t e d w i t h 1 m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e 
for 3 h r . 
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A f t e r a c i d i f i c a t i o n , the r e a c t i o n m i x t u r e w a s e x t r a c t e d w i t h 
e t h y l a c e t a t e , a n d t h e e t h y l a c e t a t e e x t r a c t w a s in t u r n e x t r a c t e d w i t h 
a 4% a q u e o u s s o d i u m b i c a r b o n a t e s o l u t i o n . T h e m a t e r i a l r e m a i n i n g i n 
the e t h y l a c e t a t e s o l u t i o n w a s s a v e d a n d u s e d i n the n e x t p r o c e d u r e . 
T h e s o d i u m b i c a r b o n a t e s o l u t i o n w a s a c i d i f i e d a n d t h e n e x t r a c t e d w i t h 
e t h y l a c e t a t e . A n h y d r o u s s o d i u m s u l f a t e w a s u s e d to d r y t h i s e t h y l 
a c e t a t e e x t r a c t . T h e s o l u t i o n w a s t h e n f i l t e r e d , a n d t h e s o l v e n t w a s 
r e m o v e d f r o m the f i l t r a t e b y m e a n s of a r o t a r y e v a p o r a t o r . 
U s i n g s u b l i m a t i o n , m o s t of the 2 , 4 - d i n i t r o p h e n o l p r e s e n t i n t h e 
r e s i d u e w a s r e m o v e d , a n d t h e r e m a i n i n g m a t e r i a l w a s t h e n s u b j e c t e d t o 
a T L C a n a l y s i s o n s i l i c a g e l . It w a s f o u n d t h a t t h i s m a t e r i a l d i d n o t 
c o r r e s p o n d to b i s - D N P - 3 - l y s i n e , b i s - D N P - d i a m i n o p r o p i o n i c a c i d , D N P -
a l a n i n e , D N P - c a p r e o m y c i d i n e , o r D N P - s e r i n e (jL.e_. all the a m i n o a c i d s 
k n o w n to o c c u r in c a p r e o m y c i n ) i n s e v e r a l d i f f e r e n t s o l v e n t s y s t e m s . 
It w a s f o u n d t h a t t h i s u n k n o w n D N P - d e r i v a t i v e h a d a n R^, v a l u e of 
0.38 i n n - b u t y l a l c o h o l s a t u r a t e d w i t h a 17o a q u e o u s a m m o n i a s o l u t i o n . 
A n A n a l y s i s of the H y d r a z i d e s f o r m e d d u r i n g H y d r a z i n o l y s i s of 
C a p r e o m y c i n S u l f a t e 
T h e e t h y l a c e t a t e e x t r a c t c o n t a i n i n g the D N P - h y d r a z i d e s of t h e 
D N P - a m i n o a c i d s f o r m e d i n t h e p r e c e d i n g p r o c e d u r e , w a s e v a p o r a t e d to 
d r y n e s s . T h e r e s i d u e o b t a i n e d w a s h e a t e d w i t h 6 N h y d r o c h l o r i c a c i d f o r 
3 0 m i n o n a s t e a m b a t h . U s i n g a r o t a r y e v a p o r a t o r t h e a q u e o u s h y d r o ­
c h l o r i c a c i d w a s r e m o v e d i n v a c u o , t h e r e s i d u e w a s d i s s o l v e d i n 20 ml 
of a 5 % s o d i u m b i c a r b o n a t e s o l u t i o n , a n d the s o l u t i o n w a s t h e n e x t r a c t e d 
s e v e r a l t i m e s w i t h e t h y l a c e t a t e . T h e s e e t h y l a c e t a t e e x t r a c t i o n s w e r e 
d i s c a r d e d . U s i n g d i l u t e h y d r o c h l o r i c a c i d , the a q u e o u s p h a s e w a s a c i d i ­
f i e d a n d t h e n e x t r a c t e d w i t h e t h y l a c e t a t e w h i c h w a s t h e n w a s h e d o n c e 
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w i t h w a t e r a n d d r i e d o v e r c a l c i u m c h l o r i d e . 
T h e D N P - d e r i v a t i v e s i n t h e d r i e d e t h y l a c e t a t e w e r e c o m p a r e d o n 
T L C w i t h D N P - a m i n o a c i d s t a n d a r d s a n d it w a s f o u n d to c o n t a i n D N P -
a l a n i n e , b i s - D N P - g - l y s i n e , a n d b i s - D N P - d i a m i n o p r o p i o n i c a c i d . 
D e s u r e a c a p r e o m y c i n 
P r e p a r a t i o n of D e s u r e a c a p r e o m y c i n 
A s a m p l e of 0,5 g of c r u d e c a p r e o m y c i n s u l f a t e w a s d i s s o l v e d i n 
12 m l c o n c e n t r a t e d h y d r o c h l o r i c a c i d . T h e s o l u t i o n w a s t h e n h e a t e d 
r a p i d l y o n a h o t p l a t e . A s s o o n as the s o l u t i o n s t a r t e d to b o i l 2 \ 
a n d 4 X p o r t i o n s of the s o l u t i o n w e r e r e m o v e d b y m e a n s of a m i c r o p i p e t t e 
a n d s p o t t e d s e p a r a t e d l y o n a s i l i c a gel p l a t e . T h e s o l u t i o n w a s t h e n 
r e t u r n e d t o the h o t p l a t e a n d k e p t at a t e m p e r a t u r e j u s t u n d e r the 
b o i l i n g p o i n t of the s o l u t i o n f o r 10 m i n . T w o s a m p l e s (2 \ a n d 4 \) 
of this s o l u t i o n w e r e t h e n s p o t t e d o n t h e s a m e T L C p l a t e . 
A s m a l l s a m p l e of u r e a w a s t h e n a l s o i n t r o d u c e d o n t h e p l a t e w h i c h 
w a s t h e n d e v e l o p e d w i t h B A A A W . V i s u a l i z a t i o n of s p o t s w a s d o n e f i r s t 
w i t h ] 3 - d i m e t h y l a m i n o b e n z a l d e h y d e a n d t h e n w i t h n i n h y d r i n . 
T h e s a m p l e s t a k e n f r o m the h y d r o c h l o r i c a c i d s o l u t i o n as w e l l 
as the u r e a s t a n d a r d g a v e a y e l l o w s p o t w i t h a n R^, v a l u e of 0.58 w i t h 
t h e p _ - d i m e t h y l a m i n o b e n z a l d e h y d e r e a g e n t . It w a s a l s o o b s e r v e d t h a t t h e 
s p o t s o b t a i n e d for the 10 m i n h y d r o l y s i s w e r e a p p a r e n t l y of a b o u t the 
s a m e s i z e a n d i n t e n s i t y as t h o s e f r o m the b r i e f h y d r o l y s i s . 
A t the same time it w a s n o t e d t h a t t h e n i n h y d r i n p o s i t i v e s p o t 
w i t h a n R^, v a l u e of 0.25 i n c r e a s e d i n size a s the t i m e of h y d r o l y s i s 
w a s p r o l o n g e d . I t t h e r e f o r e a p p e a r e d t h a t the b r i e f h y d r o l y s i s w a s 
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s u f f i c i e n t to l i b e r a t e the u r e a a n d t h a t p r o l o n g e d h y d r o l y s i s o n l y l e d 
to i n c r e a s e d h y d r o l y s i s of the r e m a i n i n g p e p t i d e . 
A t t e m p t e d P u r i f i c a t i o n of D e s u r e a c a p r e o m y c i n 
A s a m p l e of 2 g c a p r e o m y c i n s u l f a t e w a s p a r t i a l l y c o n v e r t e d into 
d e s u r e a c a p r e o m y c i n b y b o i l i n g it b r i e f l y i n 10 m l c o n c e n t r a t e d h y d r o ­
c h l o r i c a c i d . T h e h y d r o c h l o r i c a c i d w a s t h e n q u i c k l y r e m o v e d u n d e r 
r e d u c e d p r e s s u r e o n a r o t a r y e v a p o r a t o r a n d the r e s i d u e t h u s o b t a i n e d 
w a s d i s s o l v e d i n 8 m l of d i s t i l l e d w a t e r . 
A c o l u m n 105 c m x 2 c m w a s p a c k e d w i t h C M - S e p h a d e x - C - 2 5 (H f o r m ) 
a n d 2 m l of the d e s u r e a c a p r e o m y c i n s o l u t i o n w a s w a s h e d o n t o this c o l u m n 
w i t h 2 0 0 m l of d i s t i l l e d w a t e r . T h e c o l u m n w a s f u r t h e r d e v e l o p e d b y 
g r a d i e n t e l u t i o n w i t h d i l u t e h y d r o c h l o r i c a c i d . F o r t h i s g r a d i e n t 
e l u t i o n a r e s e r v o i r f l a s k w a s f i l l e d w i t h o n e l i t e r of a 0.6 N h y d r o ­
c h l o r i c a c i d s o l u t i o n . T h e m i x i n g f l a s k c o n t a i n e d 600 m l of d i s t i l l e d 
w a t e r at t h e b e g i n n i n g of the e l u t i o n . A f l o w r a t e of 10 m l / 1 5 m i n w a s 
m a i n t a i n e d a n d 10 m l f r a c t i o n s w e r e c o l l e c t e d . 
E a c h f r a c t i o n w a s e v a p o r a t e d to d r y n e s s a n d the w e i g h t of t h e 
r e s i d u e d e t e r m i n e d . F r o m t h e d a t a o b t a i n e d a w e i g h t / v o l u m e c u r v e w a s 
p l o t t e d a n d it w a s n o t e d that the m a t e r i a l c a m e off the c o l u m n a s a 
s i n g l e p e a k b e t w e e n f r a c t i o n s 13 a n d 2 3 . 
T h e l e a d i n g a n d t a i l i n g f r a c t i o n s of the p e a k w e r e a n a l y z e d o n 
T L C w i t h the s o l v e n t s y s t e m B A A A W . No s e p a r a t i o n w a s o b s e r v e d s i n c e 
b o t h the l e a d i n g a n d t a i l i n g f r a c t i o n s c o n t a i n e d s t r o n g n i n h y d r i n 
p o s i t i v e s p o t s w i t h R^, v a l u e s of 0 , 0 2 , 0 , 0 8 , a n d 0 . 6 5 . W e a k e r n i n ­
h y d r i n s p o t s w e r e a l s o o b s e r v e d . T h e s e s p o t s h a d v a l u e s of 0,21 
a n d 0 . 2 9 . 
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T h e s p o t w i t h a n Rp v a l u e of 0.02 seems to b e due to t h e p r e s e n c e 
of d e s u r e a c a p r e o m y c i n , a n d the spot w i t h Rp 0.08 w a s d u e to u n r e a c t e d 
c a p r e o m y c i n . 
H y d r a z i n o l y s i s of D e s u r e a c a p r e o m y c i n 
A s a m p l e of 0.65 g of c r u d e d e s u r e a c a p r e o m y c i n , p r e p a r e d as 
d e s c r i b e d a b o v e , w a s s e a l e d w i t h 10 m l of a n h y d r o u s h y d r a z i n e i n a 
t h i c k - w a l l e d g l a s s t u b e a n d h e a t e d for 15 h r o n a s t e a m b a t h . T h e t u b e 
w a s t h e n c o o l e d , o p e n e d , a n d the c o n t e n t s d r i e d i n v a c u o i n a d e s i c c a t o r 
o v e r c o n c e n t r a t e d s u l f u r i c a c i d . T h e r e s i d u e w a s d i s s o l v e d i n 20 m l 
of a 5 % a q u e o u s s o d i u m b i c a r b o n a t e solution,. T h i s m i x t u r e w a s t h e n 
r e a c t e d , u n d e r c o n s t a n t s t i r r i n g , w i t h 0.9 m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e 
f o r 3 h r . J u s t e n o u g h 1 N h y d r o c h l o r i c a c i d w a s a d d e d to m a k e the 
s o l u t i o n s l i g h t l y a c i d i c a n d it w a s t h e n e x t r a c t e d w i t h s e v e r a l p o r ­
t i o n s of e t h y l a c e t a t e . 
T h e c o m b i n e d e t h y l a c e t a t e e x t r a c t s w e r e t h e n i n t u r n e x t r a c t e d 
w i t h 20 m l of a 4% s o d i u m b i c a r b o n a t e s o l u t i o n . T h e a q u e o u s p h a s e w a s 
w a s h e d s e v e r a l t i m e s w i t h e t h y l a c e t a t e a n d t h e e t h y l a c e t a t e w a s h i n g s 
w e r e d i s c a r d e d . A f t e r the a q u e o u s p h a s e w a s s l i g h t l y a c i d i f i e d w i t h 
h y d r o c h l o r i c a c i d , it w a s e x t r a c t e d a g a i n w i t h e t h y l a c e t a t e . T h e e t h y l 
a c e t a t e p h a s e f r o m t h i s e x t r a c t i o n w a s d r i e d o v e r a n h y d r o u s s o d i u m s u l f a t e 
a n d w a s t h e n f i l t e r e d . U s i n g a r o t a r y e v a p o r a t o r the s o l v e n t w a s r e ­
m o v e d f r o m the f i l t r a t e . 
M o s t of the 2 , 4 - d i n i t r o p h e n o l p r e s e n t i n t h e r e s i d u e w a s r e m o v e d 
b y s u b l i m a t i o n u n d e r v a c u u m at 7 0 ° o v e r a p e r i o d of 12 h r . T h e r e m a i n i n g 
m a t e r i a l w a s t h e n s u b j e c t e d to a T L C a n a l y s i s o n s i l i c a gel u s i n g as 
s o l v e n t n - b u t y l a l c o h o l s a t u r a t e d w i t h a 1% a q u e o u s a m m o n i a s o l u t i o n . 
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O n e m a j o r y e l l o w c o m p o u n d (R^, 0.38) and s e v e r a l m i n o r c o m p o u n d s w e r e 
o b s e r v e d . 
N o n e of t h e s e c o m p o n e n t s c o m p a r e d w i t h a n y one of the D N P -
d e r i v a t i v e s of t h e a m i n o a c i d s k n o w n to o c c u r i n c a p r e o m y c i n . T h e 
m a j o r c o m p o u n d a l s o a p p e a r e d to b e the same as the c o m p o u n d w h i c h 
w a s f o u n d w h e n c a p r e o m y c i n w a s a n a l y z e d for t h e i d e n t i t y of its C_-
t e r m i n a l a m i n o a c i d . 
D e g r a d a t i o n of C a p r e o m y c i n 
T h e R e a c t i o n of C a p r e o m y c i n w i t h B a s e 
It w a s f o u n d t h a t c a p r e o m y c i n s u l f a t e i n w a t e r h a d a m a x i m u m 
1% 
a b s o r p t i o n at 265 ( E ^ 2 6 1 ) i n the u v r e g i o n of the s p e c t r u m . I n 
a q u e o u s 0.1 N , a n d a q u e o u s 1.0 N s o d i u m h y d r o x i d e the a b s o r p t i o n s h i f t e d 
to 2 8 8 mp, (e]% 1 0 1 ) . 
l c m 
W h e n the s o l u t i o n of c a p r e o m y c i n i n 1 N s o d i u m h y d r o x i d e w a s 
a c i d i f i e d , the u v a b s o r p t i o n s h i f t e d b a c k to 2 6 5 mu,. T h e i n t e n s i t y of 
t h i s a b s o r p t i o n d i d n o t d i f f e r f r o m t h a t of a s o l u t i o n of c a p r e o m y c i n 
s u l f a t e i n w a t e r if a c i d i f i c a t i o n t o o k p l a c e s o o n a f t e r the s o l u t i o n in 
b a s e w a s m a d e u p . It d i d , h o w e v e r , d i m i n i s h w h e n l o n g e r p e r i o d s of 
e x p o s u r e to the b a s e w e r e a l l o w e d . 
A T L C a n a l y s i s o n a 1% s o l u t i o n of c a p r e o m y c i n i n 1 N s o d i u m 
h y d r o x i d e w a s c a r r i e d out at v a r i o u s i n t e r v a l s . T h e d e c o m p o s i t i o n 
p r o d u c t s w e r e v i s u a l i z e d o n t h e T L C p l a t e s w i t h n i n h y d r i n , W e b e r ' s 
r e a g e n t , a n d £ - d i m e t h y l a m i n o b e n z a l d e h y d e . T h e r e s u l t s o f t h i s a n a l y s i s 
a r e g i v e n i n T a b l e 5. 
I t is i n t e r e s t i n g to n o t e t h a t n o n e of t h e n i n h y d r i n p o s i t i v e 
c o m p o u n d s r e l e a s e d f r o m c a p r e o m y c i n b y t h i s t r e a t m e n t c o r r e s p o n d e d i n 
T a b l e 5. H y d r o l y s i s of C a p r e o m y c i n w i t h I N S o d i u m H y d r o x i d e 
T i m e of h y d r o l y s i s ( d a y s ) E 1 ° (265 mo.) R of c o m p o n e n t s o b s e r v e d M e t h o d of d e t e c t i o n S o l v e n t S y s t e m 
i c m
 o n T L C 
1 210 0.08 N i n h y d r i n B A A A W 
0.16 N i n h y d r i n 
2 2 0 0 0.05 N i n h y d r i n 
0.10 N i n h y d r i n B A A A W 
0.13 N i n h y d r i n 
0.33 N i n h y d r i n 
0.37 D i m e t h y 1 a m i n o -
b e n z a l d e h y d e 
4 142 0.05 N i n h y d r i n 
0.10 N i n h y d r i n 
0.13 N i n h y d r i n B A A A W 
0.20 W e b e r + N i n h y d r i n 
0.33 N i n h y d r i n 
0.57 J D - D i m e t h y l a m i n o b e n -
2 a l d e h y d e 
7 95 0.05 N i n h y d r i n 
0.10 N i n h y d r i n 
0.13 N i n h y d r i n B A A A W 
0.20 W e b e r + N i n h y d r i n 
0.33 N i n h y d r i n 
0.57 2,- D i m e t h y l amino b e n z a l ­
d e h y d e 
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R p v a l u e to a n y of the a m i n o a c i d s k n o w n to o c c u r i n c a p r e o m y c i n . U r e a 
w a s d e t e c t e d i n the s o l u t i o n a f t e r two d a y s u s i n g ^ - d i m e t h y l a m i n o b e n z a l -
d e h y d e as s p r a y r e a g e n t . 
H y d r o l y s i s of C a p r e o m y c i n w i t h a S a t u r a t e d B a r i u m H y d r o x i d e S o l u t i o n 
A s a m p l e of 3.48 g of the f r e e b a s e of c a p r e o m y c i n w a s d i s s o l v e d 
i n 25 m l of a s a t u r a t e d a q u e o u s b a r i u m h y d r o x i d e s o l u t i o n . T h e s o l u t i o n 
w a s h e a t e d o n a s t e a m b a t h f o r 12 hr a n d t h e n a l l o w e d to s t a n d at r o o m 
t e m p e r a t u r e f o r a f u r t h e r 60 h r . T h e n the s o l u t i o n w a s f i l t e r e d , a n d 
the b a r i u m i o n s i n the f i l t r a t e w e r e p r e c i p i t a t e d as b a r i u m c a r b o n a t e 
w i t h c a r b o n d i o x i d e . A f t e r the b a r i u m c a r b o n a t e p r e c i p i t a t e w a s r e m o v e d 
b y f i l t r a t i o n , the f i l t r a t e w a s e v a p o r a t e d to d r y n e s s . 
T h e r e s i d u e w a s t h e n r e a c t e d w i t h 2<>22 g of f r e s h l y p r e c i p i t a t e d 
c u p r i c h y d r o x i d e i n 5 m l of w a t e r for 12 h r . I n s o l u b l e m a t e r i a l w a s 
t h e n r e m o v e d b y f i l t r a t i o n a n d the f i l t r a t e w a s s u b j e c t e d to gel c h r o m a ­
t o g r a p h y o n S e p h a d e x G - 2 5 . 
S e p h a d e x G-25 w a s e q u i l i b r a t e d w i t h w a t e r a n d w a s p a c k e d to f o r m 
a c o l u m n 150 c m x 2 c m . The h y d r o l y s a t e ( c o m p l e x e d w i t h c o p p e r ) w a s 
e l u t e d t h r o u g h this c o l u m n w i t h w a t e r a t a f l o w r a t e of 1 m l / 3 m i n . 
I t w a s o b s e r v e d that the m i x t u r e w a s r e s o l v e d o n the c o l u m n into a f r o n t 
r u n n i n g b r o w n b a n d f o l l o w e d b y a b l u i s h b a n d . 
T h e f r o n t a n d tail s e c t i o n s of b o t h b a n d s w e r e a n a l y z e d o n T L C 
w i t h B A A A W . T h r e e c o m p o u n d s w h i c h h a d R ^ v a l u e s of 0, 0.4, a n d 0.21 
w e r e d e t e c t e d w i t h n i n h y d r i n i n the f r o n t s e c t i o n of t h e b r o w n b a n d . 
T h e tail f r a c t i o n s of t h i s b a n d h a d n i n h y d r i n p o s i t i v e c o m p o n e n t s w i t h 
R p v a l u e s of 0, 0,04, 0,08, a n d 0 . 2 1 . A t l e a s t six c o m p o n e n t s w e r e 
f o u n d i n a l l of t h e f r a c t i o n s of the b l u e b a n d . 
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T h e b r o w n b a n d w a s c o l l e c t e d s e p a r a t e l y a n d f r e e z e d r i e d . It 
w a s t h e n r e c h r o m a t o g r a p h e d o v e r the same S e p h a d e x G-25 c o l u m n u s i n g 
w a t e r as s o l v e n t . N o p r a c t i c a l s e p a r a t i o n of the c o m p o n e n t s in t h i s 
b a n d c o u l d b e a c h i e v e d i n this w a y . 
H y d r o l y s i s of C a p r e o m y c i n w i t h 6 N H y d r o c h l o r i c A c i d at R o o m T e m p e r a t u r e 
A s a m p l e of 10 g of c a p r e o m y c i n s u l f a t e w a s d i s s o l v e d in 50 m l 
of a 6 N h y d r o c h l o r i c a c i d s o l u t i o n and the s o l u t i o n w a s k e p t at r o o m 
t e m p e r a t u r e in the d a r k . S a m p l e s of t h i s s o l u t i o n w e r e a n a l y z e d a f t e r 
4, 1 9 , a n d 24 d a y s o n s i l i c a gel T L C p l a t e s w i t h B A A A W . N i n h y d r i n 
p o s i t i v e c o m p o u n d s w h i c h h a d Rp v a l u e s of 0, 0.03, 0.08, 0 . 1 5 , 0 . 1 7 , 
a n d 0.20 c o u l d b e d e t e c t e d i n all t h r e e c a s e s o T h e spot w h i c h h a d a n 
Rp v a l u e of 0.08 c o r r e s p o n d e d to the m a j o r c o m p o n e n t of c a p r e o m y c i n a n d 
it w a s f o u n d to d i m i n i s h as the t i m e of h y d r o l y s i s w a s i n c r e a s e d . T h e 
c o m p o u n d w h i c h h a d a n Rp v a l u e of 0.2 c o r r e s p o n d e d to g - l y s i n e w a s t h e 
o n l y one r e l e a s e d d u r i n g this h y d r o l y s i s . 
A f t e r the h y d r o l y s i s w a s a l l o w e d to p r o c e e d for 24 d a y s the 
s o l u t i o n w a s e v a p o r a t e d t o d r y n e s s . A b r o w n i s h r e s i d u e w a s o b t a i n e d . 
A t t e m p t e d S e p a r a t i o n of the 6 N H y d r o c h l o r i c A c i d H y d r o l y s a t e 
o n S e p h a d e x G-25 
S e p h a d e x G-25 w a s e q u i l i b r a t e d w i t h a 37 0 f o r m i c a c i d s o l u t i o n 
a n d p a c k e d to f o r m a c o l u m n 120 c m x 2.5 c m . 
A s a m p l e of 3 0 0 m g of t h e d r i e d h y d r o l y s a t e w a s d i s s o l v e d i n 
2 m l of a 3 % f o r m i c a c i d s o l u t i o n a n d w a s a p p l i e d to t h e c o l u m n . F u r ­
t h e r e l u t i o n w a s a l s o d o n e w i t h 3 % f o r m i c a c i d . T h e f l o w r a t e w a s 
m a i n t a i n e d at 10 m l / 3 m i n a n d 5 m l f r a c t i o n s w e r e c o l l e c t e d . 
A p o r t i o n of e a c h f r a c t i o n w a s t e s t e d w i t h n i n h y d r i n for the 
4 0 
p r e s e n c e of p e p t i d e s a n d it w a s f o u n d t h a t t h e n i n h d y d r i n p o s i t i v e 
m a t e r i a l o c c u r r e d i n the f r a c t i o n s 5 8 - 8 6 . E a c h of t h e s e f r a c t i o n s 
(58-86) w e r e c o n c e n t r a t e d to a b o u t 1 m l u n d e r r e d u c e d p r e s s u r e a n d 
a n a l y z e d o n T L C w i t h B A A A W . 
I t w a s o b s e r v e d t h a t f r a c t i o n s 5 8 - 6 8 c o n t a i n e d r e l a t i v e l y p u r e 
m a t e r i a l since o n l y two c o m p o n e n t s (Rp v a l u e s of 0 a n d 0.03) w e r e 
p r e s e n t . T h e f r a c t i o n s 6 9 - 7 5 h a d t h r e e c o m p o n e n t s w i t h Rp v a l u e s 
of 0, 0 e 0 3 , a n d 0.06. T h e r e s t of the f r a c t i o n s c o n t a i n e d f r o m 
4 to 6 c o m p o n e n t s w i t h Rp v a l u e s of 0, 0 . 0 3 , 0.06, 0 . 1 5 , 0.21 a n d 
0 . 2 6 . 
O n t h e b a s i s of t h i s T L C a n a l y s i s , f r a c t i o n s 5 8 - 6 8 , 6 9 - 7 5 , a n d 
76-86 w e r e c o m b i n e d s e p a r a t e l y a n d c a l l e d f r a c t i o n s I, II a n d I I I 
r e s p e c t i v e l y . 
T h e w h o l e c h r o m a t o g r a p h i c p r o c e d u r e w a s r e p e a t e d w i t h 500 m g 
of the d r i e d h y d r o l y s a t e . T h o s e f r a c t i o n s w h i c h w e r e s i m i l a r t o 
f r a c t i o n s I, II a n d III w e r e p o o l e d s e p a r a t e l y a n d a d d e d to the 
c o r r e s p o n d i n g f r a c t i o n s of the f i r s t c h r o m a t o g r a p h i c r u n . T h e t o t a l 
y i e l d s o b t a i n e d i n t h i s w a y w e r e 17.8 m g of f r a c t i o n I, 1 2 9 m g of 
f r a c t i o n I I , a n d 537 m g of f r a c t i o n I I I . 
A t t e m p t e d P u r i f i c a t i o n of F r a c t i o n I b y P a p e r E l e c t r o p h o r e s i s 
A l l 17.8 m g of f r a c t i o n I o b t a i n e d f r o m t h e S e p h a d e x G-25 c h r o m a ­
t o g r a p h i c s e p a r a t i o n of the 6 N h y d r o c h l o r i c a c i d h y d r o l y s a t e w a s d i s ­
s o l v e d in 0.1 ml of w a t e r . B y m e a n s of a m i c r o p i p e t t e 6 u,l s a m p l e s of 
t h i s s o l u t i o n w e r e a p p l i e d to s t r i p s of B e c k m a n n o . 3 1 9 3 2 8 e l e c t r o p h o r e s i s 
p a p e r . T h e s e p a p e r s w e r e t h e n t r e a t e d w i t h a £ H 9.4 a m m o n i u m f o r m a t e 
b u f f e r a n d s u b j e c t e d to e l e c t r o p h o r e s i s at a c o n s t a n t v o l t a g e of 105 
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v o l t s for 3 h r - S i d e s t r i p s of t h e s e p a p e r s w e r e t h e n cut a n d r e a c t e d 
w i t h ninhydrino T h r e e b a n d s w e r e d e t e c t e d at 0, 1.5 c m (-)* a n d 3.3 
c m (-) f r o m the o r i g i n . T h e t w o m a j o r c o m p o n e n t s at 1.5 c m (-) a n d 
3.3 c m (-) w e r e e l u t e d s e p a r a t e l y f r o m the p a p e r s w i t h a n e x c e s s of 
0.1 N f o r m i c a c i d a n d e v a p o r a t e d to d r y n e s s i n v a c u o . A T L C a n a l y s i s 
of the t w o s a m p l e s o n s i l i c a gel w i t h B A A A W s h o w e d t h a t e a c h b a n d s t i l l 
c o n t a i n e d two c o m p o n e n t s w i t h R^, v a l u e s of 0 a n d 0 . 0 3 . 
A t t e m p t s to p u r i f y the s m a l l q u a n t i t i e s of m a t e r i a l left b y 
c r y s t a l l i z a t i o n f r o m e t h a n o l / w a t e r m i x t u r e s w e r e u n s u c c e s s f u l . 
E l e c t r o p h o r e s i s of F r a c t i o n II 
T h e 129 m g of f r a c t i o n II w a s d i s s o l v e d i n 0.7 m l of w a t e r , a n d 
4 |il s a m p l e s of this s o l u t i o n w e r e t h e n a p p l i e d to B e c k m a n n o . 3 1 9 3 2 8 
e l e c t r o p h o r e s i s p a p e r s t r i p s . T h e p a p e r s w e r e t r e a t e d w i t h a P H 9.4 
a m m o n i u m f o r m a t e b u f f e r s o l u t i o n a n d w e r e s u b j e c t e d to e l e c t r o p h o r e s i s . 
A f t e r 14 h r at a c o n s t a n t v o l t a g e of 95 v o l t s , t h e p a p e r s w e r e d r i e d . 
S i d e s t r i p s of t h e s e p a p e r s w e r e t r e a t e d w i t h a n i n h y d r i n s o l u t i o n w h i c h 
a l s o c o n t a i n e d 2 , 4 , 6 - c o l l i d i n e , c u p r i c c h l o r i d e , a n d a c e t i c a c i d ( 3 7 ) . 
T h r e e o v e r l a p p i n g b a n d s w e r e o b s e r v e d at 8.6 c m (-), 10.1 c m (-), a n d 
10.9 c m (-) f r o m t h e o r i g i n . 
T h e m i d d l e b a n d at 10.1 c m (-) w a s e x t r a c t e d r e p e a t e d l y w i t h 
0.1 N f o r m i c a c i d . T h e e x t r a c t w a s t h e n f i l t e r e d a n d d r i e d i n v a c u o 
t o y i e l d 4 1 . 6 m g of m a t e r i a l w h i c h gave o n e spot w i t h a n v a l u e of 
0.03 w i t h B A A A W . 
T o c o n f i r m the p u r i t y of t h i s m a t e r i a l it w a s s u b j e c t e d to T L C 
* T h e n e g a t i v e s i g n i n d i c a t e s that t h e c o m p o u n d h a s m i g r a t e d t o w a r d s t h e 
n e g a t i v e l y c h a r g e d e l e c t r o d e ( c a t h o d e ) . 
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u s i n g v a r i o u s s o l v e n t s y s t e m s . A s o l v e n t c o n t a i n i n g f i v e v o l u m e s f r o m 
the a q u e o u s p h a s e of n - b u t y l a l c o h o l : w a t e r : a c e t i c a c i d : p y r i d i n e : 
5 : 8 : l o 5 : 1 . 5 and t w e n t y v o l u m e s of B A A A W w a s f o u n d u s e f u l . T h i s s o l ­
v e n t w a s a b l e to r e s o l v e the s i n g l e spot o b s e r v e d w i t h B A A A W i n t o 
t h r e e w e l l - d e f i n e d s p o t s w i t h Rp v a l u e s of 0 . 0 3 , 0.1 and 0.14. 
F u r t h e r a t t e m p t s to p u r i f y t h e m i x t u r e of p e p t i d e s in the 6 N 
h y d r o c h l o r i c a c i d h y d r o l y s a t e b y m e a n s of e l e c t r o p h o r e s i s w e r e a b a n ­
d o n e d . 
G r a d i e n t E l u t i o n of F r a c t i o n I I I o n D o w e x 50 W X-4 
D o w e x 50 W X-4 w a s c o n v e r t e d i n t o its p r o t o n a t e d f o r m as d e s c r i b e d 
p r e v i o u s l y ( 4 0 ) . T h e r e s i n w a s t h e n s u s p e n d e d i n 3 N h y d r o c h l o r i c a c i d 
a n d p a c k e d to f o r m a c o l u m n 120 c m x 2 c m . 
A l l 537 m g of f r a c t i o n III ( o b t a i n e d f r o m the S e p h a d e x G-25 
c h r o m a t o g r a p h y of the 6 N h y d r o c h l o r i c a c i d h y d r o l y s a t e ) w a s d i s s o l v e d 
i n 5 m l of a 3 N h y d r o c h l o r i c a c i d s o l u t i o n and p i p e t t e d o n t o the 
c o l u m n . E l u t i o n s t a r t e d w i t h a 3 N h y d r o c h l o r i c a c i d s o l u t i o n a n d the 
s t r e n g t h of t h i s s o l u t i o n w a s g r a d u a l l y i n c r e a s e d b y m e a n s of g r a d i e n t 
e l u t i o n . 
T w o , o n e - l i t e r f l a s k s w e r e c o n n e c t e d i n s e r i e s to the t o p of t h e 
c o l u m n . T h e f i r s t f l a s k c o n t a i n e d 1 1 of 6 N h y d r o c h l o r i c a c i d a n d t h e 
s e c o n d f l a s k c o n t a i n e d 1 1 of 3 N h y d r o c h l o r i c a c i d . T h e c o n t e n t s of 
t h e s e c o n d f l a s k w a s c o n t i n u o u s l y s t i r r e d b y m e a n s of a m a g n e t i c s t i r r e r . 
O n c e f l o w s t a r t e d t h r o u g h the c o l u m n the h y d r o c h l o r i c a c i d of the f i r s t 
f l a s k s i p h o n e d i n t o t h e s e c o n d f l a s k as t h e s o l u t i o n of t h i s f l a s k 
s i p h o n e d o n t o the c o l u m n . 
A n a u t o m a t i c f r a c t i o n c o l l e c t o r w a s u s e d to c o l l e c t 10 m l f r a c -
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t i o n s of t h e e l u a t e . E a c h f r a c t i o n w a s c o n c e n t r a t e d in v a c u o to a b o u t 
1 m l a n d w a s t h e n a n a l y z e d o n s i l i c a gel t h i n l a y e r w i t h B A A A W . T h e 
f i r s t 23 f r a c t i o n s d i d n o t c o n t a i n a n y n i n h y d r i n p o s i t i v e m a t e r i a l . 
F r a c t i o n s 2 6 - 5 3 c o n t a i n e d m a t e r i a l w h i c h c o r r e s p o n d e d to t h e a m i n o 
a c i d s a l a n i n e , s e r i n e , d i a m i n o p r o p i o n i c a c i d , c a p r e o m y c i d i n e , a n d 
B - l y s i n e . T h e f r a c t i o n s b e y o n d f r a c t i o n 53 c o n t a i n e d a c o m p l e x m i x t u r e 
of p e p t i d e s w h i c h w e r e n o t r e s o l v e d b y the g r a d i e n t e l u t i o n . 
P a r t i a l H y d r o l y s i s of C a p r e o m y c i n w i t h C o n c e n t r a t e d H y d r o c h l o r i c A c i d 
A s a m p l e of 1 g of c r u d e c a p r e o m y c i n w a s d i s s o l v e d i n 3 0 m l of 
c o n c e n t r a t e d h y d r o c h l o r i c a c i d i n a p r e s s u r e b o t t l e . T h e b o t t l e w a s 
s t o p p e r e d t i g h t l y a n d t h e n k e p t at 7 0 ° f o r 6.5 h r o n a w a t e r b a t h . B y 
m e a n s of a r o t a r y e v a p o r a t o r the a q u e o u s s o l u t i o n w a s r e m o v e d i n v a c u o . 
T h e r e s i d u e w a s s u s p e n d e d in a b s o l u t e e t h y l a l c o h o l a n d t h e e t h y l 
a l c o h o l w a s r e m o v e d u n d e r v a c u u m . T h i s p r o c e d u r e w a s r e p e a t e d s e v e r a l 
t i m e s u n t i l the r e s i d u e w a s t h o r o u g h l y d i r e d . 
T h e p e p t i d e s f o r m e d b y the a c i d h y d r o l y s i s w e r e c o n v e r t e d into 
t h e i r e t h y l e s t e r s b y s u s p e n d i n g the d r i e d h y d r o l y s a t e i n a b s o l u t e 
e t h y l a l c o h o l w h i c h h a s b e e n s a t u r a t e d w i t h d r y h y d r o g e n c h l o r i d e g a s . 
A f t e r k e e p i n g t h i s s o l u t i o n p r o t e c t e d f r o m a t m o s p h e r i c m o i s t u r e for 
t w o d a y s , the e t h y l a l c o h o l a n d h y d r o g e n c h l o r i d e w e r e r e m o v e d in v a c u o . 
T h e r e s i d u e thus o b t a i n e d w a s t h e n d i s s o l v e d i n a s a t u r a t e d 
s o d i u m b i c a r b o n a t e s o l u t i o n , 0.1 m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e w a s 
a d d e d , a n d the s o l u t i o n w a s a g i t a t e d u s i n g a m a g n e t i c s t i r r e r . A f t e r 
3-5 h r the r e a c t i o n m i x t u r e w a s e x t r a c t e d w i t h e t h y l a c e t a t e . T h e e t h y l 
a c e t a t e e x t r a c t w a s b r i e f l y w a s h e d w i t h d i l u t e h y d r o c h l o r i c a c i d a n d 
t h e n w i t h a d i l u t e s o d i u m b i c a r b o n a t e s o l u t i o n . S u b s e q u e n t l y , t h e e t h y l 
44 
a c e t a t e w a s d r i e d o v e r a n h y d r o u s s o d i u m s u l f a t e f o r 24 h r , f i l t e r e d , 
a n d the s o l v e n t r e m o v e d u n d e r r e d u c e d p r e s s u r e . 
A T L C a n a l y s i s of the y e l l o w r e s i d u e o n s i l i c a gel w i t h c h l o r o ­
f o r m s h o w e d n i n e y e l l o w s p o t s w i t h R^, v a l u e s of 0, 0.04, 0,08, 0.14, 
0 . 2 0 , 0 . 3 1 , 0 . 6 9 , 0.77, a n d 0.88. 
C h r o m a t o g r a p h y of the D N P - P e p t i d e Ethyl E s t e r s o n S i l i c i c A c i d 
A c t i v a t e d s i l i c i c a c i d ( U n i s i l , C l a r k s o n C h e m i c a l C o . Inc.) w a s 
s u s p e n d e d i n f r e s h l y d i s t i l l e d c h l o r o f o r m a n d the s u s p e n s i o n t h e n 
p o u r e d i n t o a c o l u m n a n d a l l o w e d to s e t t l e . A s i l i c i c a c i d c o l u m n 
44 c m x 1.5 c m w a s o b t a i n e d . 
A l l of the D N P - p e p t i d e - e s t e r s p r e p a r e d as d e s c r i b e d a b o v e w e r e 
s u s p e n d e d in 3 m l of c h l o r o f o r m and p i p e t t e d onto the c o l u m n . T h e 
s u s p e n s i o n w a s t h e n c a r e f u l l y m i x e d w i t h t h e t o p p a r t of the s i l i c i c 
a c i d of the c o l u m n b y s t i r r i n g w i t h a g l a s s r o d . A f t e r a l l o w i n g t h e 
top p a r t of the c o l u m n to s e t t l e a g a i n , the c o l u m n w a s d e v e l o p e d w i t h 
c h l o r o f o r m , w h e r e u p o n a t o t a l of six m o v a b l e y e l l o w b a n d s w e r e o b s e r v e d . 
E a c h one of the y e l l o w b a n d s w a s e l u t e d a n d c o l l e c t e d s e p a r a t e l y . 
T h e f r a c t i o n s t h u s o b t a i n e d w e r e f u r t h e r t e s t e d f o r p u r i t y b y m e a n s of 
T L C o n s i l i c a gel w i t h c h l o r o f o r m . If n e c e s s a r y the f r a c t i o n s w e r e 
t h e n f u r t h e r p u r i f i e d b y p r e p a r a t i v e T L C o n s i l i c a g e l w i t h c h l o r o f o r m . 
T h e m a j o r c o m p o n e n t of e a c h f r a c t i o n w a s t h e n e x t r a c t e d f r o m the s i l i c a 
g e l w i t h m e t h a n o l a n d the p u r i f i e d m a t e r i a l s u b j e c t e d to a m a s s s p e c ­
t r o s c o p y a n a l y s i s . T h e c o n d i t i o n s u s e d for the r e c o r d i n g of e a c h s p e c ­
t r u m a r e g i v e n i n T a b l e 6. 
B a n d I. F o u r d i f f e r e n t y e l l o w s p o t s w e r e o b s e r v e d i n t h i s f r a c ­
t i o n ; the m a j o r c o n s t i t u e n t h a d a n R ^ v a l u e of 0.43. T h e m a s s s p e c t r u m 
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of t h i s c o m p o u n d w a s f o u n d to be i d e n t i c a l to the m a s s s p e c t r u m of 2,4-
d i n i t r o a n i l i n e . 
B a n d I I . F o u r d i f f e r e n t c o m p o n e n t s w e r e a l s o d e t e c t e d i n t h i s 
f r a c t i o n b y T L C . T h e m a j o r c o m p o n e n t h a d a n Rp v a l u e of 0.45 a n d i t s 
m a s s s p e c t r u m is g i v e n i n T a b l e 7 u n d e r c o m p o u n d n o . 1. 
B a n d I I I . No f u r t h e r p u r i f i c a t i o n of t h i s m a t e r i a l w a s n e c e s s a r y . 
T h e m a s s s p e c t r u m o b t a i n e d f r o m it a p p e a r s as c o m p o u n d n o . 2 i n T a b l e 7. 
B a n d I V . T w o c o m p o u n d s w e r e o b s e r v e d i n t h i s f r a c t i o n , the 
m a j o r c o m p o n e n t h a d a n Rp v a l u e of 0,22 a n d the m i n o r c o m p o n e n t h a d a n 
Rp v a l u e of 0„29o T h e m a j o r c o m p o n e n t w a s p u r i f i e d a n d its m a s s s p e c ­
t r u m w a s t a k e n ( c o m p o u n d n o . 3 T a b l e 7 ) . 
B a n d V. I n o r d e r to o b t a i n a g o o d s e p a r a t i o n of the c o m p o n e n t s 
i n t h i s f r a c t i o n , it w a s n e c e s s a r y to d e v e l o p the T L C p l a t e t h r e e t i m e s 
i n the same d i r e c t i o n w i t h c h l o r o f o r m . F o u r d i f f e r e n t s p o t s w i t h R p 
v a l u e s of 0 „ 0 7 , 0 . 1 3 , 0.20, a n d 0.24 w e r e o b s e r v e d . 
T h e m a j o r c o m p o n e n t (Rp 0.13) w a s p u r i f i e d a n d its m a s s s p e c t r u m 
r e c o r d e d ( c o m p o u n d n o . 4, T a b l e 7 ) . 
B a n d V I . It w a s a l s o n e c e s s a r y i n t h i s c a s e t o d e v e l o p t h e T L C 
p l a t e t h r e e t i m e s i n the same d i r e c t i o n w i t h c h l o r o f o r m to r e v e a l f i v e 
s p o t s w i t h t h e Rp v a l u e s 0.04, 0.09, 0.16, 0 2 3 , a n d 0 o 4 7 . 
T h e c o m p o u n d w h i c h h a d a n Rp v a l u e of 0.16 w a s c o n s i d e r e d t h e 
m a j o r c o m p o n e n t of this m i x t u r e a n d w a s p u r i f i e d f u r t h e r as d e s c r i b e d 
a b o v e . I t s m a s s s p e c t r u m a p p e a r s i n T a b l e 7 ( c o m p o u n d n o . 5 ) . 
A f t e r the s i x t h b a n d w a s e l u t e d , t h e r e m a i n i n g m a t e r i a l o n t h e 
c o l u m n d i d n o t a p p e a r to m o v e to a n y a p p r e c i a b l e e x t e n t . T h e c o l u m n 
w a s t h e n a l l o w e d to r u n d r y a n d t h e s i l i c i c a c i d w a s c a r e f u l l y p u s h e d 
T a b l e 6. C o n d i t i o n s U s e d for the R e c o r d i n g of the M a s s S p e c t r a C o n t a i n e d i n T a b l e 7 
C o m p o u n d T e m p e r a t u r e S p e c i f i c R e g i o n of E l e c t r o n B a s e P e a k M o s t A b u n d a n t 
A m p l i t u d e S p e c t r u m C u r r e n t f o u n d at Peak at m / e = 
(m/e v a l u e s ) ( f i A ) m / e = 
1 2 1 0 ° 2 x 1 0 
1 2 1 0 ° 2 x 1 0 
2 1 2 5 ° 1 x 1 0 
2 1 2 5 o 
1 x 1 0 
3 1 5 0 ° 2 x 1 0 
4 1 1 0 ° 2 x 1 0 
5 8 5 ° 2 x 1 0 
6 1 8 0 ° 2 x 1 0 
6 1 8 0 ° 2 x 1 0 
7 1 8 0 ° 2 x 1 0 
7 1 8 0 ° 2 x 1 0 
8 1 8 0 ° 1 x 1 0 
9 1 0 0 ° 2 x 1 0 
1 0 2 0 0 ° 2 x 1 0 
11 1 9 0 ° 2 x 1 0 
11 1 9 0 ° 2 x 1 0 
12 2 0 0 ° 2 x 1 0 
12 2 3 0 ° 2 x 1 0 
13 1 8 0 ° 5 x 1 0 
14 1 1 1 ° 5 x 1 0 






















1 8 0 - 3 1 0 
310 
1 8 0 - 1 9 0 




1 8 0 - 2 9 0 
290 





1 8 0 - 2 8 0 
280 
1 8 0 - 2 9 0 
2 9 0 
1 8 0 
1 8 0 - 2 5 0 











































T a b l e 7. M a s s S p e c t r a of t h e D N P - E t h y l E s t e r D e r i v a t i v e s 
O b t a i n e d f r o m P a r t i a l H y d r o l y s i s of C a p r e o m y c i n * 
** 
C o m p o u n d R e l a t i v e I n t e n s i t i e s of P e a k s at m / e -
N o . 
180 181 182 183 184 185 186 187 188 189 190 191 
1 58 8 38 9 10 27 13 
2 - - - > 1 0 0 > 100 - - - - -
-
10 
3 8 7 
-
100 5 
- - - -
- 11 13 
4 36 14 
-





























14 - 100 
c 




100 17 _ _ - - - - -






7 7 7 




30 4 5 4 1 







14 14 18 20 32 10 24 14 18 - 16 - 14 
192 193 194 195 196 197 198 199 200 201 202 203 





16 100 38 9 9 6 14 6 7 8 6 
4 
J 
10 10 10 8 100 16 - 12 - 8 - 8 














17 13 8 10 17 5 - - - - - 8 
10 - - 22 _ - - - - - -
11 -
-




12 11 - -
-
24 - - - - - - -
1J 
14 8 10 8 20 32 4 3 14 23 8 12 8 10 
* C o n d i t i o n s u n d e r w h i c h t h e s e s p e c t r a w e r e r e c o r d e d are g i v e n i n 
T a b l e 6. 
** O n l y p e a k s w i t h r e l a t i v e i n t e n s i t i e s g r e a t e r t h a n 5% of e i t h e r 
t h e b a s e p e a k or the m o s t a b u n d a n t p e a k ( d e p e n d i n g o n the r e g i o n 
of t h e s p e c t r u m ) are g i v e n . 
*** T h e b a s e p e a k f o r t h i s c o m p o u n d w a s f o u n d at m / e 1 6 5 . 
Table 7 Continued 










































































13 14 26 
12 
18 10 
216 217 218 219 220 221 222 223 224 225 226 227 
7 - 5 - - -
- 40 7 






8 22 10 12 
- 12 
14 
8 12 8 13 

























22 12 100 26 28 
4 9 
T a b i c 7 C o n t i n u e d 
243 245 246 247 249 250 251 252 253 254 255 256 
1 1 6 - 7 - - - -




6 10 - 4 
8 9 6 8 21 6 6 - - -
10 5 
11 3 5 - 6 
12 4 6 5 
14 12 17 - 10 8 - 19 22 20 12 16 14 
257 258 259 260 261 262 263 264 265 266 267 268 
1 12 
5 10 
8 7 - - 6 6 - 1 0 -
10 5 - - -
11 12 - - 10 6 8 - - -
13 17 
14 12 10 11 13 11 10 9 9 12 12 13 8 
269 270 271 272 273 274 275 276 277 278 279 280 
2 6 7 11 8 11 - 9 
6 8 -
8 8 -
9 100 25 
11 7 
12 10 -
14 13 8 11 8 13 13 10 10 8 34 12 8 
50 
T a b l e 7 C o n t i n u e d 
281 282 283 284 285 286 287 288 289 290 291 292 
1 - 1 5 - - - - - - - - - -
2 - - - - - - 12 7 - - - -
8 8 
11 - - 20 - - 4 0 34 - 60 32 - 20 
14 32 12 8 16 8 8 11 12 29 13 10 8 
293 294 295 296 297 298 2 9 9 3 0 0 301 302 303 304 
2 12 - - - - - - 1 4 -
4 6 
6 - - 34 100 30 14 32 
7 - - - 1 4 
8 5 - 6 - - - - 6 - - - -
12 60 - - - - - - - -
14 10 8 9 6 9 8 16 9 11 14 10 8 
305 306 307 308 3 0 9 310 311 312 313 314 315 316 
2 12 - -
6 4 0 - 30 - 60 
8 5 - - 9 - 6 - - -
11 - 100 26 15 20 
12 - - 20 80 -
14 6 11 8 5 5 8 6 16 7 13 9 
51 
T a b l e 7 C o n t i n u e d 
317 321 322 323 324 325 326 327 329 330 331 332 
1 - - 100 21 - - - - - - - -
2 . . . . . . . . 9 
7 - - 100 50 4 6 
8 4 
12 - - - 60 4 0 80 4 0 - - - 100 4 0 
14 7 8 27 14 6 8 - 9 - - 17 7 
337 338 3 3 9 340 341 342 343 350 352 353 354 355 
1 13 5 - - - - - - - - -
4 . _ _
 8 _ . 
6 . - 4 0 - - -
8 5 - - - - - - - - -
12 30 20 6 5 - - - 50 7 60 11 -
14 - - 8 6 6 5 5 - - 6 6 6 
356 357 361 363 367 368 3 6 9 374 375 376 381 382 
6 - - - - - -
 6 0 - - - - -
7 - - - - - - - 76 4 8 91 - -
8 8 5 -
11 - - 18 36 - - - - - - - -
12 _ - - 30 - - - - - - - -
14 5 5 - - 6 9 7 - - - 10 11 
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538 552 553 
out b y p r e s s u r e s u p p l i e d f r o m a n i t r o g e n c y l i n d e r . 
T h e c o l o r e d p o r t i o n of t h e d r i e d c o l u m n w a s a r b i t r a r i l y d i v i d e d 
i n t o two p a r t s . E a c h of the two s e g m e n t s w e r e e x t r a c t e d s e p a r a t e l y 
w i t h m e t h a n o l to o b t a i n s o l u t i o n A f r o m the f r o n t s e g m e n t a n d s o l u t i o n B 
f r o m t h e top segment of the c o l u m n . 
A T L C a n a l y s i s of s o l u t i o n A o n s i l i c a gel w i t h e t h y l a c e t a t e 
as s o l v e n t r e v e a l e d e i g h t c o m p o n e n t s w h i c h h a d IL, v a l u e s of 0, 0.10, 
383 394 395 396 397 398 3 9 9 4 0 0 4 1 2 4 1 3 4 1 4 4 1 5 
2 - - - 15 8 - 8 - 7 - 24 7 
14 9 24 20 v . s . 100 37 15 7 
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0 . 1 6 , 0.36, 0.47, 0 . 5 9 , 0.80, a n d 0,94. T h e m a j o r c o m p o n e n t s (R^, 0 a n d 
Rp 0.59) w e r e p u r i f i e d b y p r e p a r a t i v e T L C o n s i l i c a gel w i t h e t h y l 
a c e t a t e . T h e y w e r e t h e n e x t r a c t e d f r o m the p l a t e s w i t h m e t h a n o l a n d 
s u b j e c t e d to m a s s s p e c t r o s c o p y . T h e m a s s s p e c t r a of the c o m p o n e n t s 
w h i c h h a d R^, v a l u e s of 0, a n d 0.59 are g i v e n i n T a b l e 7 u n d e r c o m p o u n d s 
n o . 6 a n d 7, r e s p e c t i v e l y . 
T h e m i x t u r e c o n t a i n e d i n s o l u t i o n B w a s a l s o f u r t h e r p u r i f i e d b y 
p r e p a r a t i v e T L C o n s i l i c a gel w i t h e t h y l a c e t a t e . I n o r d e r to o b t a i n 
a g o o d s e p a r a t i o n it w a s n e c e s s a r y to d e v e l o p t h e p l a t e s t h r e e t i m e s 
i n the s a m e d i r e c t i o n . T h e f i v e b a n d s n e a r e s t to the o r i g i n w e r e e x ­
t r a c t e d w i t h m e t h a n o l . T h e m a s s s p e c t r a of t h e s e c o m p o u n d s (in o r d e r 
of i n c r e a s i n g R^, v a l u e s ) a p p e a r s as c o m p o u n d s 8, 9, 1 0 , 11 a n d 12 i n 
T a b l e 7. 
T h e M a s s S p e c t r a of the D N P - A m i n o A c i d E t h y l E s t e r D e r i v a t i v e s 
o f the A m i n o A c i d s E o u n d i n C a p r e o m y c i n 
I n o r d e r to i n t e r p r e t the m a s s s p e c t r a of the D N P - a m i n o a c i d 
e s t e r s a n d D N P - p e p t i d e e s t e r s o b t a i n e d as d e s c r i b e d a b o v e , it w a s 
n e c e s s a r y to o b t a i n s p e c t r a of s o m e k n o w n c o m p o u n d s to b e u s e d as 
r e f e r e n c e • 
T h e m a s s s p e c t r u m of D N P - a l a n y l m e t h y l e s t e r h a s b e e n r e p o r t e d 
i n the l i t e r a t u r e ( 3 8 ) , a n d the m a s s s p e c t r u m of b i s - D N P - 3 - l y s y l - e t h y l 
e s t e r w a s g i v e n in T a b l e 2. 
S i n c e c a p r e o m y c i d i n e d o e s n o t y i e l d a u s e f u l m a s s s p e c t r u m ( 2 7 ) , 
a n d a u s e f u l m a s s s p e c t r u m h a s n o t b e e n o b t a i n e d f o r a r g i n i n e ( w h i c h 
a l s o c o n t a i n s a g u a n i d i n o g r o u p ) ( 3 9 ) , n o a t t e m p t w a s m a d e to o b t a i n a 
s p e c t r u m of the D N P - d e r i v a t i v e of t h i s a m i n o a c i d . 
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T h e e t h y l e s t e r of b i s - D N P - d i a m i n o p r o p i o n i c a c i d w a s p r e p a r e d i n 
t h e same w a y as the ester of bis-DNP - 3-*lysine. Its m a s s s p e c t r u m w a s 
r e c o r d e d a n d is p r e s e n t e d i n T a b l e 7 as c o m p o u n d 1 3 . 
P a r t i a l H y d r o l y s i s of D N P - C a p r e o m y c i n 
A s a m p l e of 1.37 g D N P - c a p r e o m y c i n w a s h y d r o l y z e d i n 50 m l of 
6 N h y d r o c h l o r i c a c i d i n a p r e s s u r e b o t t l e for 6 h r o n a s t e a m b a t h . 
T h e h y d r o c h l o r i c a c i d w a s t h e n r e m o v e d i n v a c u o , a n d the r e s i d u e w a s 
t h o r o u g h l y d r i e d i n a d e s i c c a t o r o v e r s u l f u r i c a c i d . S u b s e q u e n t l y , the 
s a m p l e w a s t r e a t e d w i t h d r y e t h y l a l c o h o l w h i c h h a d b e e n s a t u r a t e d w i t h 
d r y h y d r o g e n c h l o r i d e g a s . 
A f t e r the e s t e r i f i c a t i o n w a s a l l o w e d to p r o c e e d for t w o w e e k s , 
the r e a c t i o n m i x t u r e w a s f i l t e r e d and the i n s o l u b l e r e s i d u e w a s e x ­
t r a c t e d s e v e r a l times w i t h a t o t a l of 100 m l of e t h y l a c e t a t e . T h e 
m a t e r i a l w h i c h r e m a i n e d i n s o l u b l e w a s s u s p e n d e d i n e t h y l a c e t a t e a n d 
w a s t h e n t r e a t e d w i t h a n e x c e s s of a c e t y l c h l o r i d e i n the p r e s e n c e of 
s o d i u m b i c a r b o n a t e . D u r i n g t h i s p r o c e s s some of t h e y e l l o w c o l o r e d 
m a t e r i a l d i s s o l v e d in the e t h y l a c e t a t e . T h e m i x t u r e w a s f i l t e r e d , the 
f i l t r a t e w a s e x t r a c t e d w i t h w a t e r , a n d the o r g a n i c p h a s e w a s d r i e d o v e r 
a n h y d r o u s s o d i u m s u l f a t e . 
B y m e a n s of a r o t a r y e v a p o r a t o r t h e e t h y l a c e t a t e w a s t h e n 
r e m o v e d u n d e r r e d u c e d p r e s s u r e a n d the r e s i d u e w a s d i s s o l v e d in 
c h l o r o f o r m . T h e c h l o r o f o r m s o l u t i o n w a s e l u t e d t h r o u g h a s i l i c i c a c i d 
c o l u m n (40 c m x 1.5 cm) w i t h c h l o r o f o r m . The f i r s t y e l l o w b a n d t h a t 
c a m e off the c o l u m n w a s c o l l e c t e d a n d its m a s s s p e c t r u m r e c o r d e d (com­
p o u n d 14 i n T a b l e 7 ) . 
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H y d r o g e n a t i o n of C a p r e o m y c i n 
C a p r e o m y c i n s u l f a t e (sample lot 5 6 6 - 5 3 2 A D - 2 0 0 , Eli L i l l y a n d 
C o m p a n y ) w a s d r i e d o v e r c o n c e n t r a t e d s u l f u r i c a c i d i n a v a c u u m d e s i c c a t o r 
f o r 10 h r , a n d a s a m p l e of 4.515 g of the d r y m a t e r i a l t h e n d i s s o l v e d 
i n a b o u t 20 m l of a 507<> s o l u t i o n of d i s t i l l e d a c e t i c a c i d i n w a t e r . 
I n the m e a n t i m e 5 g of a c a t a l y s t c o n t a i n i n g 107<> p l a t i n u m o n 
c a r b o n ( E n g e l h a r d I n d u s t r i e s , Inc.) w a s s u s p e n d e d i n 3 0 0 m l of 5 0 % 
a c e t i c a c i d i n w a t e r . T h e s u s p e n s i o n c o n t a i n i n g the c a t a l y s t w a s s t i r r e d 
w i t h h y d r o g e n u n d e r a p r e s s u r e of 1 a t m for a p p r o x i m a t e l y 12 h r to 
e q u i l i b r a t e b e f o r e the s o l u t i o n of c a p r e o m y c i n w a s i n t r o d u c e d . 
H y d r o g e n a t i o n u n d e r 1 a t m a n d at r o o m t e m p e r a t u r e w a s c o n t i n u e d 
f o r a p e r i o d of t h r e e w e e k s d u r i n g w h i c h t i m e 3 6 8 m l h y d r o g e n (STP) w a s 
t a k e n u p b y the c a p r e o m y c i n . A f t e r t h r e e w e e k s n o f u r t h e r u p t a k e of 
h y d r o g e n w a s n o t i c e d a n d the r e a c t i o n w a s t e r m i n a t e d . T h e r e a c t i o n 
m i x t u r e w a s f i l t e r e d t h r o u g h a c a k e of C e l i t e o n a s i n t e r e d g l a s s 
f u n n e l , a n d t h e s o l v e n t w a s r e m o v e d i n v a c u o to g i v e a f l u f f y w h i t e 
s o l i d . 
A s a m p l e of the r e d u c e d m a t e r i a l w a s a n a l y z e d o n s i l i c a gel EF^^ 
w i t h t h e s o l v e n t s y s t e m B A A A W . U n l i k e c a p r e o m y c i n i t s e l f , t h e h y d r o g e n ­
a t e d c o m p o u n d d i d n o t a p p e a r as a d a r k spot a g a i n s t a f l u o r e s c e n t 
b a c k g r o u n d w h e n the p l a t e w a s v i e w e d i n s h o r t w a v e l e n g t h u v l i g h t . I t 
d i d , h o w e v e r , r e a c t w i t h n i n h y d r i n to g i v e a p u r p l e spot w h i c h c o r r e s ­
p o n d e d i n i t s Rj, v a l u e to c a p r e o m y c i n i t s e l f . A l s o , it w a s p o s s i b l e to 
d e t e c t u r e a i n t h e h y d r o g e n a t e d m a t e r i a l b y s p r a y i n g t h e T L C p l a t e 
w i t h t h e £ - d i m e t h y l a m i n o b e n z a l d e h y d e r e a g e n t d e s c r i b e d b e f o r e . T r e a t ­
m e n t of t h e r e d u c e d m a t e r i a l w i t h h y d r o c h l o r i c a c i d p r i o r to a n a l y s e s 
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o n T L C d i d n o t i n c r e a s e the size of the u r e a s p o t . 
L i k e c a p r e o m y c i n , t h e h y d r o g e n a t e d c o m p o u n d r e a c t e d w i t h W e b e r ' s 
r e a g e n t b u t f a i l e d to g i v e a c o p p e r c o m p l e x w h e n t r e a t e d w i t h c o p p e r 
(II) h y d r o x i d e . 
P r e p a r a t i o n a n d P r o p e r t i e s of the S t o i c h i o m e t r i c S u l f a t e of 
H y d r o g e n a t e d C a p r e o m y c i n 
A 1 g s a m p l e of h y d r o g e n a t e d c a p r e o m y c i n w a s d i s s o l v e d i n 2.5 
m l of w a t e r a n d p i p e t t e d o n t o a n I R 4 5 (OH ) c o l u m n (46 c m x 2 c m ) . 
T h e c o l u m n w a s d e v e l o p e d w i t h w a t e r u n t i l e v a p o r a t i o n of e l u a t e i n d i ­
c a t e d t h a t all of t h e m a t e r i a l w a s w a s h e d t h r o u g h the c o l u m n . 
T h e e l u a t e c o n t a i n i n g the h y d r o g e n a t e d c a p r e o m y c i n w a s c o n c e n ­
t r a t e d i n v a c u o to a p p r o x i m a t e l y 5 m l . T h i s s o l u t i o n w a s a p p l i e d to 
a n I R 4 5 (SO^-) c o l u m n (37 c m x 2.5 cm) a n d e l u t e d w i t h 3 0 0 ml of w a t e r . 
E v a p o r a t i o n of the w a t e r b y l y o p h i l i z a t i o n gave 0.91 g of a w h i t e p o w d e r . 
A n n m r a n a l y s i s o n t h i s m a t e r i a l s h o w e d t h a t the low f i e l d p r o t o n 
(1.9 T) p r e s e n t in c a p r e o m y c i n w a s r e m o v e d b y the h y d r o g e n a t i o n p r o c e s s . 
It w a s a l s o f o u n d t h a t the p o s i t i o n a n d i n t e n s i t y of the u v 
a b s o r p t i o n of the h y d r o g e n a t e d m a t e r i a l d i f f e r e d f r o m t h a t of c a p r e o m y c i n . 
H y d r o g e n a t e d c a p r e o m y c i n h a d a b s o r p t i o n s X m a x at 256 mu, a n d X m a x at 
1% 
263 m u i n w a t e r a n d the i n t e n s i t i e s of t h e s e a b s o r p t i o n s w e r e E , ° a n d 
^
 r
 1 c m 
1% 
E . ° 74 r e s p e c t i v e l y , 
l c m J 
B i o l o g i c a l A c t i v i t y of H y d r o g e n a t e d C a p r e o m y c i n 
T h e b i o l o g i c a l a c t i v i t y of h y d r o g e n a t e d c a p r e o m y c i n , m e a s u r e d b y 
i t s a b i l i t y to i n h i b i t the g r o w t h of B s u b t i l i s , * w a s f o u n d to b e 4 3 % 
* T h i s a n a l y s i s w a s k i n d l y p e r f o r m e d b y D r . Paul D. Shaw a n d M r . R e n e ' 
D u B o s at the U n i v e r s i t y of I l l i n o i s . 
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of the a c t i v i t y of c a p r e o m y c i n . 
A D N P - d e r i v a t i v e of h y d r o g e n a t e d c a p r e o m y c i n w a s p r e p a r e d i n the 
same m a n n e r t h a t the D N P - d e r i v a t i v e of c a p r e o m y c i n w a s p r e p a r e d . T h e 
D N P - d e r i v a t i v e w a s t h e n h y d r o l y z e d i n c o n c e n t r a t e d h y d r o c h l o r i c a c i d 
i n a p r e s s u r e b o t t l e o n a s t e a m b a t h f o r 24 h r . T h e h y d r o c h l o r i c a c i d 
s o l u t i o n w a s e v a p o r a t e d u n d e r r e d u c e d p r e s s u r e a n d the r e s i d u e w a s s u s ­
p e n d e d i n w a t e r a n d e x t r a c t e d w i t h e t h y l a c e t a t e . A n h y d r o u s s o d i u m 
s u l f a t e w a s u s e d to d r y the e t h y l a c e t a t e extract<> T h e e x t r a c t w a s 
t h e n f i l t e r e d a n d t h e f i l t r a t e w a s e v a p o r a t e d to d r y n e s s . 
C o m p a r i s o n b y m e a n s of T L C o n s i l i c a gel ^ 2 5 4 of t h e m a t e r i a l 
t h u s o b t a i n e d w i t h b i s - D N P - B - l y s i n e r e v e a l e d t h a t t h e y w e r e the s a m e . 
S e v e r a l d i f f e r e n t s o l v e n t s y s t e m s , i n c l u d i n g B A A A W , m e t h y l a l c o h o l , 
n - b u t y l a l c o h o l , a n d e t h y l a c e t a t e w e r e u s e d for t h i s T L C c o m p a r i s o n 
a n d t h e R^, v a l u e s w e r e f o u n d to b e the same in all c a s e s . 
H y d r a z i n o l y s i s of H y d r o g e n a t e d C a p r e o m y c i n 
A s a m p l e of 0.39 g of h y d r o g e n a t e d c a p r e o m y c i n w a s s e a l e d w i t h 
10 m l of a n h y d r o u s h y d r a z i n e in a t h i c k - w a l l e d g l a s s tube a n d h e a t e d 
f o r 15 h r o n a s t e a m b a t h . T h e t u b e w a s t h e n c o o l e d , o p e n e d , a n d t h e 
c o n t e n t s d r i e d in v a c u o i n a d e s i c c a t o r o v e r c o n c e n t r a t e d s u l f u r i c a c i d . 
T h e r e s i d u e w a s d i s s o l v e d in 20 m l of a 5% a q u e o u s s o d i u m b i c a r b o n a t e 
s o l u t i o n . T h i s s o l u t i o n w a s r e a c t e d , u n d e r c o n s t a n t s t i r r i n g , w i t h 0.9 
m l of 2 , 4 - d i n i t r o f l u o r o b e n z e n e for 3 h r . J u s t e n o u g h 1 N h y d r o c h l o r i c 
a c i d w a s a d d e d to m a k e the s o l u t i o n s l i g h t l y a c i d i c a n d it w a s t h e n 
e x t r a c t e d w i t h s e v e r a l p o r t i o n s of e t h y l a c e t a t e . 
T h e c o m b i n e d e t h y l a c e t a t e e x t r a c t s w e r e i n t u r n e x t r a c t e d w i t h 
D e t e r m i n a t i o n of the N - T e r m i n a l A m i n o A c i d of R e d u c e d C a p r e o m y c i n 
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2 0 m l of a 47, s o d i u m b i c a r b o n a t e s o l u t i o n . T h e b i c a r b o n a t e s o l u t i o n w a s 
w a s h e d s e v e r a l t i m e s w i t h e t h y l a c e t a t e and t h e o r g a n i c w a s h i n g s w a s 
d i s c a r d e d . A f t e r the a q u e o u s s o l u t i o n w a s a c i d i f i e d s l i g h t l y w i t h 
h y d r o c h l o r i c a c i d , it w a s e x t r a c t e d o n c e m o r e w i t h e t h y l a c e t a t e a n d 
t h i s time the a q u e o u s p h a s e w a s d i s c a r d e d . 
A n h y d r o u s s o d i u m s u l f a t e w a s u s e d to d r y the e t h y l a c e t a t e s o l u ­
t i o n w h i c h w a s t h e n f i l t e r e d . T h e s o l v e n t w a s r e m o v e d f r o m the f i l t r a t e 
u n d e r r e d u c e d p r e s s u r e o n a r o t a r y e v a p o r a t o r . M o s t of t h e 2 , 4 - d i n i t r o -
p h e n o l p r e s e n t i n the r e s i d u e w a s r e m o v e d b y s u b l i m a t i o n u n d e r v a c u u m 
at 7 0 ° , the r e m a i n i n g m a t e r i a l w a s s u b j e c t e d to a T L C a n a l y s i s . 
W i t h n - b u t y l a l c o h o l s a t u r a t e d w i t h a 17. a q u e o u s a m m o n i a s o l u t i o n 
o n s i l i c a g e l HF254 a s l i g h t l y r e d d i s h y e l l o w s p o t w i t h a n Rp v a l u e of 
0.38 w a s o b s e r v e d . S e v e r a l m i n o r c o m p o n e n t s w e r e a l s o o b s e r v e d . T h e 
m a j o r c o m p o u n d (Rp 0.38) d i d n o t c o m p a r e w i t h a n y o n e of the D N P -
d e r i v a t i v e s of the a m i n o a c i d s k n o w n to o c c u r i n c a p r e o m y c i n . I t a l s o 
a p p e a r e d to b e the same as the c o m p o u n d s f o u n d w h e n c a p r e o m y c i n a n d 
d e s u r e a c a p r e o m y c i n w a s a n a l y z e d for the i d e n t i t y of t h e i r C_-terminal 
a m i n o a c i d s . 
H y d r o l y s i s of H y d r o g e n a t e d C a p r e o m y c i n w i t h 6 N H y d r o c h l o r i c A c i d a n d 
S e p a r a t i o n of the H y d r o l y s a t e b y I o n E x c h a n g e C h r o m a t o g r a p h y 
H y d r o g e n a t e d c a p r e o m y c i n (2.104 g) w a s h y d r o l y z e d w i t h 50 m l of 
6 N h y d r o c h l o r i c a c i d i n a p r e s s u r e b o t t l e o n a s t e a m b a t h for 36 h r . 
T h e h y d r o l y s a t e w a s t h e n e v a p o r a t e d to d r y n e s s , d i s s o l v e d in w a t e r , a n d 
t r e a t e d b a t c h w i s e w i t h I R 4 5 (OH ) u n t i l the s o l u t i o n r e a c h e d £ H 6. T h e 
r e s i n w a s t h e n r e m o v e d f r o m the s o l u t i o n b y f i l t r a t i o n a n d the f i l t r a t e 
w a s c o n c e n t r a t e d u n d e r r e d u c e d p r e s s u r e to a v o l u m e of a b o u t 10 m l . 
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T h i s s o l u t i o n w a s p i p e t t e d o n t o a D o w e x 50 (H > c o l u m n (Dowex 50 
W X - 8 , 1 0 0 - 2 0 0 m e s h , B a k e r r e a g e n t 1930) w h i c h h a d the d i m e n s i o n s 5.5 m 
x 2.4 c m . T h e p r e p a r a t i o n and u s e of s u c h a c o l u m n for the s e p a r a t i o n 
of a m i n o a c i d s b y g r a d i e n t e l u t i o n h a s b e e n d e s c r i b e d p r e v i o u s l y (40)„ 
G r a d i e n t e l u t i o n of t h e h y d r o l y s a t e o n this c o l u m n w i t h a n i n c r e a s i n g 
c o n c e n t r a t i o n of h y d r o c h l o r i c a c i d w a s d o n e a l s o as d e s c r i b e d b y F l o y d 
( 4 0 ) . 
F r a c t i o n s c o n t a i n i n g a p p r o x i m a t e l y 20 m l e a c h w e r e c o l l e c t e d b y 
m e a n s of a n a u t o m a t i c f r a c t i o n c o l l e c t o r (GM I n s t r u m e n t C o . , I n c . M o d e l 
V E - 2 0 0 2 - B 2 4 ) at c o n s t a n t t i m e i n t e r v a l s . 
A s m a l l p o r t i o n of e v e r y f i f t h f r a c t i o n w a s t e s t e d for the p r e ­
s e n c e of a m i n o a c i d s w i t h n i n h y d r i n . O n c e an a m i n o a c i d p e a k h a s b e e n 
l o c a t e d i n t h i s m a n n e r , t h e i d e n t i t y of the n i n h y d r i n p o s i t i v e c o m p o u n d 
w a s d e t e r m i n e d b y c o m p a r i s o n w i t h k n o w n a m i n o a c i d s o n T L C . B y a n a l y z i n g 
l e a d i n g a n d tail f r a c t i o n s f r o m e a c h p e a k the p u r i t y of the c o m p o n e n t s 
w a s established,. 
U s u a l l y the s o l v e n t s y s t e m B A A A W a l l o w e d the i d e n t i f i c a t i o n of 
m o s t of the a m i n o a c i d s f o u n d i n c a p r e o m y c i n . H o w e v e r , to b e a b l e to 
d i s t i n g u i s h b e t w e e n a l a n i n e a n d s e r i n e , it w a s f o u n d n e c e s s a r y to u s e the 
s o l v e n t s y s t e m C M A . 
T h e f r a c t i o n s c o n t a i n i n g e a c h a m i n o a c i d w e r e p o o l e d s e p a r a t e l y , 
the s o l v e n t w a s r e m o v e d in v a c u o a n d the w e i g h t of e a c h a m i n o a c i d w a s 
d e t e r m i n e d . T h e d a t a p e r t a i n i n g to t h i s s e p a r a t i o n are g i v e n in T a b l e 8. 
C o m p o u n d s k n o w n to b e e l u t e d b e t w e e n a l a n i n e a n d s e r i n e o n a 
D o w e x 50 (H ) c o l u m n i n c l u d e s g l y c i n e a n d g l u t a m i c a c i d . W h e n t h e s e 
a m i n o a c i d s w e r e c o m p a r e d to u n k n o w n I o n s i l i c a gel w i t h B A A A W a n d C M A 
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T a b l e 8. D a t a R e l a t i n g t o the S e p a r a t i o n of the A m i n o A c i d s i n | h e 
H y d r o l y s a t e of H y d r o g e n a t e d C a p r e o m y c i n o n D o w e x 50 (H ) 
F r a c t i o n s S a m p l e i d e n t i f i e d as S a m p l e w e i g h t (mg) m . m o l e s R a t i o 
1 4 9 - 1 5 0 S e r i n e 1 7 0 1.20 0.79 
1 6 8 - 1 8 4 U n k n o w n I * 90 -
1 8 7 - 1 9 8 A l a n i n e 4 1 9 3.348 2.22 
2 2 6 - 2 3 2 U n k n o w n I I * 36 -
2 7 2 - 2 7 9 D i a m i n o p r o p i o n i c 5 2 8 2.98 1.98 
A c i d 
2 9 1 - 3 0 2 3-Lysine 384 1.75 1.16 
3 6 3 - 3 7 8 C a p r e o m y c i d i n e 3 6 8 1.50 1.00 
* T h e u n k n o w n c o m p o u n d s w e r e n o t p e p t i d e s s i n c e f u r t h e r h y d r o l y s i s w i t h 
6 N h y d r o c h l o r i c a c i d d i d n o t c h a n g e t h e m . U n k n o w n II w a s f o u n d to b e 
W e b e r p o s i t i v e . 
t h e y d i d n o t c o r r e s p o n d . 
D e t e r m i n a t i o n of the O p t i c a l R o t a t i o n s of the A m i n o A c i d s i s o l a t e d f r o m 
t h e H y d r o l y s a t e of H y d r o g e n a t e d C a p r e o m y c i n 
T h e a m i n o a c i d s o b t a i n e d f r o m h y d r o g e n a t e d c a p r e o m y c i n w e r e f u r ­
t h e r p u r i f i e d b y t r e a t m e n t w i t h a c t i v a t e d c a r b o n . E a c h s a m p l e w a s 
s e p a r a t e l y d i s s o l v e d i n a s m a l l v o l u m e of w a t e r , a c t i v a t e d c a r b o n 
(Darco G 60) w a s a d d e d , a n d the s o l u t i o n w a s h e a t e d to b o i l i n g . T h e 
s o l u t i o n s w e r e t h e n f i l t e r e d t h r o u g h C e l i t e , a n d the w a t e r w a s r e m o v e d 
b y m e a n s of l y o p h i l i z a t i o n . 
A s a m p l e of e a c h a m i n o a c i d o b t a i n e d i n this w a y w a s d i s s o l v e d 
i n 5 N h y d r o c h l o r i c a c i d a n d its o p t i c a l r o t a t i o n d e t e r m i n e d u s i n g a 
B e l l i n g h a m a n d S t a n l e y p o l a r i m e t e r . T h e [ a ] ^ v a l u e s o b t a i n e d a r e 
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a l a n i n e + 1 8 . 7 ° ; d i a m i n o p r o p i o n i c a c i d + 1 2 . 5 ° ; a n d B - l y s i n e + 1 9 . 2 ° . 
T h e R e a c t i o n of C a p r e o m y c i n w i t h C u p r i c I o n s 
I n a t y p i c a l r e a c t i o n 1 g of c a p r e o m y c i n s u l f a t e w a s d i s s o l v e d 
i n 7 0 m l of w a t e r ; 2 g of co p p e r c a r b o n a t e a n d 1 0 g of A m b e r l i t e I R - 4 5 
(OH ) w e r e a d d e d a n d the m i x t u r e w a s s t i r r e d f o r 1 6 h r . T h e r e s i n a n d 
u n r e a c t e d c o p p e r c a r b o n a t e w a s r e m o v e d b y f i l t r a t i o n , a n d t h e r e d d i s h -
p u r p l e f i l t r a t e w a s d r i e d b y m e a n s of l y o p h i l i z a t i o n to giv e 0 . 6 0 1 g 
of a p u r p l e s o l i d . 
A s a m p l e of 0 . 5 3 g of t h i s p r e p a r a t i o n w a s d i s s o l v e d in 0 . 5 m l 
of w a t e r a n d p i p e t t e d o n t o a S e p h a d e x G - 1 5 c o l u m n ( 1 0 0 c m x 1 cm) w h i c h 
h a d b e e n e q u i l i b r a t e d a n d p a c k e d i n w a t e r . T h e c o l o r e d m a t e r i a l w a s 
e l u t e d a t a f l o w r a t e of 2 m l / m i n . T h r e e c o l o r e d b a n d s w e r e o b s e r v e d 
to m o v e d o w n t h e c o l u m n , o n e of w h i c h a p p a r e n t l y w a s a m i n o r c o m p o n e n t 
a n d w h i c h m o v e d o n l y v e r y s l o w l y . 
T h e f i r s t two b a n d s w e r e c o l l e c t e d s e p a r a t e l y a n d d r i e d b y m e a n s 
of l y o p h i l i z a t i o n . B a n d I (the f i r s t to b e e l u t e d ) w e i g h e d 1 9 0 m g a n d 
B a n d II w e i g h e d 8 0 m g . A T L C a n a l y s i s o n s i l i c a gel H * ^ ^ w i t n B A A A W 
r e v e a l e d t h a t B a n d I c o n t a i n e d o n l y o n e c o m p o n e n t (R^, 0 . 2 0 ) w h i l e 
B a n d II s h o w e d two s p o t s (R^, 0 . 2 0 a n d R^, 0 . 2 5 ) . 
E a c h b a n d w a s al s o t e s t e d w i t h a b a r i u m c h l o r i d e s o l u t i o n , a n d 
it w a s f o u n d t h a t B a n d I c o n t a i n e d s u l f a t e as the a n i o n , w h i l e B a n d I I 
c o n t a i n e d t h e c a r b o n a t e a n i o n . 
B o t h of t h e s e c o m p o u n d s w e r e s u b j e c t e d to e l e c t r o p h o r e s i s i n a 
0 . 3 7 o s o d i u m b o r a t e b u f f e r (PH 8 . 5 ) at 1 5 0 v for 1 . 5 h r o n B e c k m a n n o . 
3 2 0 0 4 6 p a p e r s t r i p s . A f t e r d e v e l o p m e n t , t h e p a p e r s w e r e d r i e d i n a i r 
a n d v i e w e d u n d e r a sh o r t w a v e l e n g t h u v l i g h t . T h r e e d i f f e r e n t c o m p o n e n t s 
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c o u l d b e o b s e r v e d i n b o t h c a s e s , all of w h i c h m i g r a t e d t o w a r d s t h e 
c a t h o d e . T h e d i s t a n c e s t h e s e c o m p o u n d s m o v e d f r o m the p o i n t of a p p l i ­
c a t i o n w a s 2.7 c m , 1.8 c m , a n d 0.7 c m , r e s p e c t i v e l y . The c o m p o u n d 
at 0.7 c m h a d a b l u i s h c o l o r a n d it r e a c t e d w i t h n i n h y d r i n , as did the 
o t h e r two c o m p o n e n t s . 
A t t e m p t e d S e p a r a t i o n of C a p r e o m y c i n C o m p l e x e d w i t h C o p p e r 
f r o m U n c o m p l e x e d C a p r e o m y c i n 
A s a m p l e of 10 g of the m i x t u r e of c a p r e o m y c i n - c o p p e r - c o m p l e x e s 
w a s d i s s o l v e d i n w a t e r a n d s l o w l y w a s h e d t h r o u g h a n A m b e r l i t e I R - 4 0 0 
r e s i n in t h e c h l o r i d e f o r m . The e l u a t e c o n t a i n i n g the c o l o r e d m a t e r i a l 
w a s l y o p h i l i z e d a n d gave 8.5 g of a p u r p l e s o l i d . T h i s m a t e r i a l d i d 
n o t c o n t a i n s u l f a t e or c a r b o n a t e as n o p r e c i p i t a t e f o r m e d w i t h b a r i u m 
c h l o r i d e ; it d i d , h o w e v e r , g i v e a p o s i t i v e t e s t for c h l o r i d e . 
C h e l e x 100 r e s i n , c o m p l e x e d w i t h c u p r i c i o n s , w a s s u s p e n d e d i n 
w a t e r a n d p a c k e d i n a g l a s s c o l u m n to f o r m a g r e e n - b l u e c o l u m n 4 1 c m x 
2.5 c m . O n e g r a m of the c h l o r i d e f o r m of the c a p r e o m y c i n - c o p p e r - c o m p l e x 
w a s d i s s o l v e d i n 2 m l of w a t e r a n d w a s a p p l i e d to the C h e l e x c o l u m n . 
E l u t i o n w i t h a l a r g e v o l u m e of w a t e r w a s n o t a b l e to m o v e t h e 
c a p r e o m y c i n t h r o u g h the c o l u m n . O n l y some u n c o m p l e x e d c o p p e r c h l o r i d e 
w a s f o u n d i n the e l u a t e . 
C h r o m a t o g r a p h y of the C a p r e o m y c i n - C o p p e r - C o m p l e x 
( C h l o r i d e F o r m ) o n S e p h a d e x G-15 
A s a m p l e of 15 g of the c a p r e o m y c i n - c o p p e r - c o m p l e x w h i c h h a d 
b e e n c o n v e r t e d i n t o its c h l o r i d e f o r m w a s d i s s o l v e d i n 2 m l of w a t e r 
a n d p i p e t t e d o n t o a 72 c m x 2.5 c m S e p h a d e x G-15 c o l u m n . T h e c o m p l e x 
w a s e l u t e d w i t h w a t e r at a flow rate of 1 m l / 1 0 m i n . N o c l e a r - c u t 
s e p a r a t i o n of b a n d s c o u l d b e o b s e r v e d , b u t it w a s n o t e d t h a t t h e l e a d i n g 
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p a r t of t h e c o l o r e d b a n d w a s m o r e r e d in color w h i l e the t r a i l i n g p a r t 
w a s s o m e w h a t b l u i s h . 
It w a s e s t i m a t e d w h e r e the f r o n t r e d d i s h p a r t of the b a n d e n d e d 
a n d t h i s w a s c o l l e c t e d s e p a r a t e l y f r o m the t r a i l i n g s e c t i o n of the 
c o l o r e d b a n d . E a c h f r a c t i o n w a s d r i e d b y m e a n s of l y o p h i l i z a t i o n . T h e 
f r o n t p a r t of the b a n d y i e l d e d 1 7 8 m g , a n d t h e last p a r t gave 9 3 m g . 
T h e S e p h a d e x G - 1 5 c o l u m n w a s w a s h e d t h o r o u g h l y w i t h w a t e r , a n d 
the 1 7 8 m g f r o m the f r o n t p o r t i o n of the c o l o r e d b a n d w a s d i s s o l v e d in 
0 . 5 m l of w a t e r a n d c h r o m a t o g r a p h e d a g a i n on the same c o l u m n . T h i s 
t i m e t h e b a n d that m o v e d d o w n the c o l u m n a p p e a r e d to b e h o m o g e n e o u s 
in c o l o r . N e v e r t h e l e s s , o n l y the f r o n t f o u r - f i f t h s ( a p p r o x i m a t e l y ) of 
thi s b a n d w a s c o l l e c t e d a n d f r e e z e - d r i e d to y i e l d 7 9 m g of the c o m p l e x . 
T h i n l a y e r c h r o m a t o g r a p h y w i t h B A A A W o n s i l i c a g e l and e l e c t r o ­
p h o r e s i s in a 0 o 3 7 o s o d i u m b o r a t e b u f f e r (pH 8 . 5 ) at 4 5 0 v for 4 5 m i n 
i n d i c a t e d t h a t this m a t e r i a l w a s p u r e . A u v s p e c t r u m of t h i s m a t e r i a l 
w a s t a k e n a n d it w a s f o u n d t h a t it a b s o r b e d at the same w a v e l e n g t h a n d 
w i t h t h e same i n t e n s i t y as u n c o m p l e x e d c a p r e o m y c i n s u l f a t e . 
A l l a t t e m p t s to c r y s t a l l i z e the c o p p e r c o m p l e x o f c a p r e o m y c i n 
f a i l e d . 
E s t i m a t i o n of the M o l e c u l a r W e i g h t of the C a p r e o m y c i n - C o p p e r - C o m p l e x 
( C h l o r i d e F o r m ) 
T h e a m o u n t of c u p r i c i o n s in a sample of the c a p r e o m y c i n - c o p p e r -
c o m p l e x (which w a s p u r i f i e d b y c h r o m a t o g r a p h y o n S e p h a d e x G - 1 5 ) w a s 
d e t e r m i n e d b y t i t r a t i o n w i t h a 0 . 0 0 5 0 M s o l u t i o n of d i s o d i u m E D T A ( 4 1 ) . 
A s a m p l e of 2 4 . 2 m g of the c a p r e o m y c i n c o m p l e x w a s d i s s o l v e d i n 
1 0 m l of w a t e r , a n d 5 0 m l of a 5 0 7 o a q u e o u s e t h a n o l s o l u t i o n w a s a d d e d . 
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A l s o 5 m l of a jgH 5 a c e t a t e b u f f e r a n d five d r o p s of P a n * i n d i c a t o r 
w a s a d d e d to the s o l u t i o n . It w a s t h e n t i t r a t e d w i t h a 0 . 0 0 5 0 M 
d i s o d i u m E D T A s o l u t i o n u n t i l t h e c o l o r of the s o l u t i o n c h a n g e d f r o m 
a d e e p r e d - v i o l e t to a g r e e n i s h - y e l l o w . It w a s n e c e s s a r y to a d d 4 . 3 0 
m l of the E D T A s o l u t i o n b e f o r e the e n d p o i n t w a s reached.. T h i s w a s 
e q u i v a l e n t to 4 o 3 0 x 0 . 0 0 5 0 = 2 . 1 5 x 1 0 ^ m o l e s of c o p p e r . 
If c a p r e o m y c i n f o r m e d a 1 : 1 c o m p l e x w i t h the c u p r i c i o n s the 
t i t r a t i o n d a t a w o u l d i n d i c a t e that t h e c o m p l e x h a d a m o l e c u l a r w e i g h t 
of 2 4 . 2 / 0 . 0 2 1 5 0 = 1 1 2 5 . F u r t h e r m o r e , if the w e i g h t of c u p r i c c h l o r i d e 
is s u b t r a c t e d f r o m t h i s v a l u e , a n a p p r o x i m a t e m o l e c u l a r w e i g h t of 9 9 0 
is o b t a i n e d f o r c a p r e o m y c i n i t s e l f . 
* P a n = l - ( 2 p y r i d y l a z o ) - 2 - n a p h t h o l . 
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C H A P T E R III 
D I S C U S S I O N O F R E S U L T S 
P u r i f i c a t i o n a n d A n a l y t i c a l R e s u l t s 
B e f o r e a n y s e p a r a t i o n a t t e m p t s c o u l d b e c a r r i e d o u t , it w a s 
n e c e s s a r y to d e v e l o p a m e t h o d w h i c h c o u l d b e u s e d to d i s t i n g u i s h b e ­
t w e e n the v a r i o u s c o m p o n e n t s of t h e c a p r e o m y c i n m i x t u r e . T h i n l a y e r 
c h r o m a t o g r a p h y o n s i l i c a gel HF254 P l a t e s w i t h B A A A W s e p a r a t e d c o m m e r ­
cial c a p r e o m y c i n into f o u r c o m p o n e n t s . T w o of t h e s e c o m p o n e n t s c o u l d 
o n l y b e o b s e r v e d w h e n r e l a t i v e l y l a r g e c o n c e n t r a t i o n s of t h e m a t e r i a l 
w e r e a p p l i e d t o the p l a t e s . 
P o t e n t i o m e t r i c t i t r a t i o n of t h e c a p r e o m y c i n s i n d i c a t e d t h a t 
c a p r e o m y c i n s IA a n d IB h a d l a r g e r m o l e c u l a r w e i g h t s t h a n c a p r e o m y c i n s 
I I A a n d I I B . Gel f i l t r a t i o n u s i n g S e p h a d e x g e l s a r e a b l e to s e p a r a t e 
s u c h c o m p o u n d s w i t h d i f f e r e n t m o l e c u l a r sizes o n the b a s i s t h a t 
s m a l l e r m o l e c u l e s p e n e t r a t e the p o r e s in t h e gel m o r e r e a d i l y t h a n 
l a r g e r m o l e c u l e s a n d a r e , t h u s , e l u t e d l e s s r e a d i l y . It w a s , h o w e v e r , 
f o u n d t h a t gel f i l t r a t i o n u s i n g e i t h e r S e p h a d e x G-10 or S e p h a d e x G-15 
w a s n o t a b l e to s e p a r a t e the c a p r e o m y c i n m i x t u r e . 
A m a t e r i a l t h a t c o m b i n e s t h e p r o p e r t i e s of a gel a n d a n i o n e x ­
c h a n g e r e s i n is D E A E - S e p h a d e x A - 2 5 . A m i x t u r e of the f r e e b a s e s of 
c a p r e o m y c i n w a s e l u t e d t h r o u g h s u c h a D E A E - S e p h a d e x A - 2 5 ( C H ^ C O O ) 
c o l u m n w i t h a p y r i d i n i u m a c e t a t e s o l u t i o n , a n d t h e f r a c t i o n s o b t a i n e d 
w e r e a n a l y z e d b y T L C . T h o s e f r a c t i o n s w h i c h c o n t a i n e d o n l y the m a j o r 
c o m p o n e n t w e r e c o m b i n e d a n d w e r e t h e n f u r t h e r p u r i f i e d f r o m p y r i d i n i u m 
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a c e t a t e b y gel c h r o m a t o g r a p h y o v e r S e p h a d e x G - 1 0 . 
T h i s p u r i f i e d m a t e r i a l w a s h y d r o l y z e d i n a c i d a n d t h e h y d r o l y s a t e 
w a s a n a l y z e d w i t h a n a m i n o a c i d a n a l y z e r . T h e v a l u e s o b t a i n e d s h o w s 
t h a t s e r i n e , a l a n i n e , 3 - l y s i n e , d i a m i n o p r o p i o n i c a c i d , c a p r e o m y c i d i n e , 
a n d a m m o n i a o c c u r r e d i n t h e r a t i o of 0.24: 0.87: 2.24: 2.64: 1.00: 
1.95 i n t h i s m a t e r i a l . 
It is i n t e r e s t i n g to n o t e that h i g h e r v a l u e s w e r e o b t a i n e d f o r 
3 - l y s i n e , d i a m i n o p r o p i o n i c a c i d , a n d a m m o n i a t h a n w e r e f o u n d p r e v i o u s l y 
(Table 2 ) . H i g h e r v a l u e s f o r 3 - l y s i n e a n d a m m o n i a h a v e a l s o b e e n o b ­
s e r v e d f o r v i o m y c i n w h i c h w a s p u r i f i e d b y gel c h r o m a t o g r a p h y ( 2 6 ) . I n 
the c a s e of v i o m y c i n , it w a s s p e c u l a t e d that the h i g h v a l u e of 3 - l y s i n e 
m i g h t b e d u e to the fa c t t h a t it is a v e r y h y g r o s c o p i c c o m p o u n d . It 
w o u l d , t h e r e f o r e , h a v e b e e n d i f f i c u l t to o b t a i n a c c u r a t e w e i g h t s o n 
s t a n d a r d s of t h i s a m i n o a c i d . T h i s e x p l a n a t i o n d i d n o t a c c o u n t f o r 
the h i g h v a l u e of a m m o n i a i n v i o m y c i n . I n t h e c a s e of c a p r e o m y c i n s u c h 
r e a s o n i n g a l s o d o e s n o t e x p l a i n t h e h i g h v a l u e s o b t a i n e d for a m m o n i a 
a n d d i a m i n o p r o p i o n i c a c i d . 
T h e d i s c r e p a n c y i n t h e r e s u l t s of the a m i n o a c i d a n a l y s e s of 
c a p r e o m y c i n m i g h t b e d u e to d i f f e r e n c e s i n t h e c o n d i t i o n s of h y d r o l y s i s . 
B o d a n s k y e_t al. (20) h a s f o u n d r e c e n t l y t h a t i n t h e ca s e of s t e n d o m y c i n , 
a n a n t i b i o t i c r e l a t e d t o c a p r e o m y c i n , t h e c o r r e c t a m i n o a c i d r a t i o s 
w e r e o b t a i n e d o n l y if h y d r o l y s i s w i t h c o n s t a n t b o i l i n g h y d r o c h l o r i c 
a c i d at 1 1 0 ° w a s c a r r i e d out for a b o u t 90 h r . I n t h i s c a s e the r e s i s ­
t a n c e of the p e p t i d e to a c i d h y d r o l y s i s w a s a t t r i b u t e d to the o c c u r r e n c e 
of a m i n o a c i d s w i t h b u l k y n o n - p o l a r side c h a i n s n e x t to e a c h o t h e r . 
I n t h e c a s e of t h e d a t a o b t a i n e d o n c a p r e o m y c i n it c a n b e n o t e d 
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t h a t the d i f f e r e n c e b e t w e e n t h e s e r e c e n t r e s u l t s a n d p r e v i o u s a m i n o 
a c i d a n a l y s e s c o r r e s p o n d s r o u g h l y to 1 e q u i v a l e n t m o r e of e a c h of 
B - l y s i n e a n d d i a m i n o p r o p i o n i c a c i d . The d i p e p t i d e B - l y s y l - d i a m i n o -
p r o p i o n i c a c i d h a s b e e n f o u n d in the h y d r o l y s a t e of c a p r e o m y c i n IB 
( 8 ) , a n d it c a n b e i m a g i n e d t h a t t h i s p e p t i d e w i l l b e r e s i s t a n t t o w a r d 
a c i d h y d r o l y s i s o 
Scheme I 
0 
C H — C H . J - C H 2 — C H — C H g — C-
'iHtci" N H g C l " 
C H „ N H * C 1 ~ 
j t. 
N H — C H — C O O H 
H 7 C f 
V O H C H 0 N H * C 1 " 
1 d 
C H < T - C H — C H — C H — C H 9 — C — N H — C H — C O O H + 
1 2 --i & \ ^ 
N H + G ~ N H 3 C I " 
H 2 0 
T h e a t t a c k of the a m i d e b o n d b y a p r o t o n (Scheme I ) , a n e c e s s a r y 
s t e p for h y d r o l y s i s , w i l l b e s t e r i c a l l y h i n d e r e d b y t h e b u l k y B - l y s y l 
side c h a i n . It c a n a l s o be i m a g i n e d that f u r t h e r p r o t o n a t i o n of a m o l e ­
c u l e that h a s a l r e a d y b e e n p r o t o n a t e d at t h r e e sites w o u l d b e a d i f f i ­
c u l t f e a t f r o m a n e l e c t r o s t a t i c s t a n d p o i n t . R e s i s t a n c e of t h i s p e p t i d e 
t o w a r d s a c i d h y d r o l y s e s c o u l d , t h e r e f o r e , e x p l a i n the l o w e r v a l u e s p r e ­
v i o u s l y o b t a i n e d for B - l y s i n e a n d d i a m i n o p r o p i o n i c a c i d . 
F u r t h e r e x a m i n a t i o n of the r e c e n t a m i n o a c i d a n a l y s i s a l s o r e v e a l e d 
t h a t a l t h o u g h m a n y of the a m i n o a c i d s o c c u r r e d i n n o n s t o i c h i o m e t r i c r a t i o s , 
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t h e s u m of all t h e a m i n o a c i d s w a s 6.99 (i..e_. 7.00) m o l e s . T h i s i n d i ­
c a t e d t h a t the p u r i f i e d c a p r e o m y c i n , a l t h o u g h it g a v e a s i n g l e s p o t o n 
T L C , w a s s t i l l a m i x t u r e of c o m p o n e n t s . T h e d a t a a l s o i n d i c a t e d t h a t 
the d o m i n a n t c o m p o n e n t of t h i s m i x t u r e ( c a p r e o m y c i n IB) c o n t a i n e d 
a l a n i n e , 3 - l y s i n e , d i a m i n o p r o p i o n i c a c i d , c a p r e o m y c i d i n e , a n d a m m o n i a 
in t h e r a t i o of 1 : 2 : 3 : 1 : 2 . 
F r o m the p r e s e n c e of s e r i n e i n t h e h y d r o l y s a t e , it w a s c o n c l u d e d 
t h a t c a p r e o m y c i n I A w a s a l s o p r e s e n t in t h e m i x t u r e . T h e v a l u e s of 
3 - l y s i n e a n d d i a m i n o p r o p i o n i c a c i d s u g g e s t e d t h a t o n e of the d i a m i n o ­
p r o p i o n i c a c i d u n i t s of c a p r e o m y c i n IB w a s r e p l a c e d b y a 3 - l y s i n e u n i t 
i n c a p r e o m y c i n I A . T h e r e f o r e , t h e r a t i o s e r i n e : 3 - l y s i n e : d i a m i n o p r o ­
p i o n i c a c i d : c a p r e o m y c i d i n e : a m m o n i a : : 1:3:2:1:2 c a n b e s u g g e s t e d f o r 
c a p r e o m y c i n I A . 
U s i n g t h e s e r a t i o s for c a p r e o m y c i n s I A a n d I B , a n d b y u s i n g t h e 
v a l u e o b t a i n e d for s e r i n e as a n i n d i c a t i o n of the a m o u n t of c a p r e o m y c i n 
I A p r e s e n t i n the m i x t u r e , the m o l e r a t i o of the a m i n o a c i d s i n the 
m i x t u r e w a s c a l c u l a t e d . T h e r e s u l t s a r e s u m m a r i z e d i n T a b l e 9. 
A l l a t t e m p t s to s e p a r a t e c a p r e o m y c i n s I A a n d I B f a i l e d , a n d 
t h e r e f o r e , f u r t h e r d e g r a d a t i v e s t u d i e s w e r e c a r r i e d out o n a m i x t u r e 
of t h e c a p r e o m y c i n s . T h i s m i x t u r e c o n t a i n e d a p p r o x i m a t e l y 6 7 % of 
c a p r e o m y c i n I B , 2 5 % of c a p r e o m y c i n I A , 6% of c a p r e o m y c i n I I B a n d 3 % 
of c a p r e o m y c i n I I A ( 8 ) . 
E n d - G r o u p A n a l y s e s 
N - T e r m i n a l A m i n o A c i d A n a l y s e s 
A D N P - c a p r e o m y c i n d e r i v a t i v e w a s p r e p a r e d b y r e a c t i n g c a p r e o m y c i n 
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T a b l e 9. O b s e r v e d a n d C a l c u l a t e d R a t i o s of A m i n o A c i d s 
i n a M i x t u r e of C a p r e o m y c i n s I A a n d IB 
Ser A l a B - L y s D a p a C a p r A m m o n i a 
C a p r e o m y c i n I A 0.24 0 0.7 0.48 0.24 0.48 
C a l c u l a t e d 
C a p r e o m y c i n IB 0 0.76 1.52 2.28 0 . 7 6 * 1.52 
T o t a l 0.24 0.76 2.24 2.76 1.00 2.0 
F o u n d 0.24 0.87 2.24 2.64 1.00 1.95 
* T h i s v a l u e w a s c a l c u l a t e d f r o m the c o n c e p t t h a t b o t h p e p t i d e s c o n t a i n 
o n e m o l e of c a p r e o m y c i d i n e . 
w i t h 2 , 4 - d i n i t r o f l u o r o b e n z e n e i n a b a s i c s o l u t i o n . The D N P - c a p r e o m y c i n 
w a s h y d r o l y z e d i n 12 N h y d r o c h l o r i c a c i d . T h e p r e c i p i t a t e w h i c h f o r m e d 
d u r i n g the r e a c t i o n w a s c o l l e c t e d b y f i l t r a t i o n a n d the f i l t r a t e w a s 
e x t r a c t e d w i t h e t h y l a c e t a t e . T L C a n a l y s i s of t h e p r e c i p i t a t e a n d the 
e t h y l a c e t a t e e x t r a c t s h o w e d that b o t h w e r e i d e n t i c a l w i t h b i s - D N P - B -
l y s i n e . T h i s i n d i c a t e d t h a t b o t h a m i n o g r o u p s of a 3 - l y s i n e u n i t are 
n o t b o n d e d i n c a p r e o m y c i n . 
I n v i o m y c i n the f r e e a m i n o g r o u p s of 3 - l y s i n e g a v e r i s e to j>Ka 
v a l u e s of 8.2 a n d 10.3 ( 2 3 , 3 0 ) . S i m i l a r D K a v a l u e s (8.2 a n d > 10) i n 
c a p r e o m y c i n (8) c o n f i r m e d the f i n d i n g t h a t b o t h a m i n o g r o u p s of a B -
l y s i n e u n i t a r e f r e e in c a p r e o m y c i n . H e r r a n d R e d s t o n e r e p o r t e d (8) 
t h a t c a p r e o m y c i n c o n t a i n e d o n l y o n e m o l e of B - l y s i n e . T h e y a l s o f o u n d 
t h a t o n e of the n i t r o g e n s of a 3 - l y s i n e w a s b o n d e d to a l a n i n e s i n c e t h e y 
w e r e a b l e t o i s o l a t e t h e p e p t i d e a l a n y l - B - l y s i n e f r o m a p a r t i a l a c i d 
70 
h y d r o l y s a t e of c a p r e o m y c i n . T h e r e f o r e , t h i s 3-lysine c o u l d n o t a c c o u n t 
for t h e f o r m a t i o n of b i s - D N P - 3 - l y s i n e . 
It w a s , t h e r e f o r e , n e c e s s a r y to p r e s e n t a d d i t i o n a l p r o o f t h a t t h e 
D N P - d e r i v a t i v e o b t a i n e d b y a c i d h y d r o l y s i s f r o m D N P - c a p r e o m y c i n w a s 
a c t u a l l y b i s - D N P - 3 - l y s i n e . T h i s w a s d o n e b y t a k i n g a m a s s s p e c t r u m of 
t h e e t h y l e s t e r of t h i s D N P - d e r i v a t i v e . T h e m a s s s p e c t r a of some D N P -
a m i n o a c i d m e t h y l e s t e r s h a v e b e e n r e p o r t e d ( 3 8 ) . T h e c h a r a c t e r i s t i c 
p e a k s i n m o s t of t h e s e s p e c t r a are d u e to t h e b r e a k i n g of b o n d a 
( f o r m u l a V ) . T h i s is in a c c o r d a n c e w i t h the f r a g m e n t a t i o n o b s e r v e d 
f o r a m i n e s w h e r e the b o n d o n e r e m o v e d f r o m n i t r o g e n is c l e a v e d p r e ­
f e r e n t i a l l y ( 4 2 ) . 
T h e same t y p e of f r a g m e n t a t i o n h a s b e e n o b s e r v e d (39) for the 
e t h y l e s t e r s of a m i n o a c i d s ( f o r m u l a V I ) . C l e a v a g e of b o n d b in t h e 
D N P - a m i n o a c i d e s t e r s a p p a r e n t l y d i d n o t t a k e p l a c e r e a d i l y u n l e s s t h e 
3 - c a r b o n w a s h i g h l y s u b s t i t u t e d o r c o n t a i n e d a h e t e r o a t o m . C l e a v a g e of 
b o n d b ( f o r m u l a V I ) i n a m i n o a c i d e s t e r s g i v e s a m u c h s m a l l e r p e a k t h a n 
t h e one o b t a i n e d f r o m c l e a v a g e of b o n d a b e c a u s e i n the r e s u l t i n g i o n 
t h e p o s i t i v e c h a r g e is d e s t a b i l i z e d b y the n e i g h b o r i n g c a r b e t h o x y g r o u p 
( 4 3 ) . 
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A m i n e t y p e c l e a v a g e s i n v o l v i n g b o t h n i t r o g e n s of b i s - D N P - l y s i n e 
m e t h y l e s t e r ( f o r m u l a V I I ) w e r e o b s e r v e d (peaks at m / e 196 a n d m / e 4 3 3 ) . 
T h e m e t h y l e s t e r of b i s - D N P - l y s i n e a l s o u n d e r w e n t f r a g m e n t a t i o n t h r o u g h 
the l o s s of 2 , 4 - d i n i t r o a n i l i n e and o n e h y d r o g e n (184 m a s s u n i t s ) t o 
g i v e a s t r o n g p e a k at m / e 3 0 8 . T h e l o s s of 2,4 d i n i t r o a n i l i n e f r o m the 
a m i n e p e a k at m / e 4 3 3 g a v e r i s e to a s t r o n g p e a k at m / e 250 ( 3 8 ) . S i m i ­
l a r f r a g m e n t a t i o n s i n v o l v i n g the l o s s of a m m o n i a h a v e b e e n o b s e r v e d for 
the e t h y l e s t e r of l y s i n e ( 3 9 ) . 
B i s - D N P - 8 - l y s i n e w o u l d b e e x p e c t e d to g i v e a p e a k at m / e 196 f r o m 
a n a m i n e t y p e f r a g m e n t a t i o n at t h e e - D N P g r o u p i n t h e m o l e c u l e . A m i n e 
t y p e f r a g m e n t a t i o n s o n b o t h s i d e s of t h e B - c a r b o n c o u l d a l s o b e e x p e c t e d 
s i n c e d e s t a b i l i z a t i o n of t h e p o s i t i v e c h a r g e i n t h e i o n c o n t a i n i n g t h e 
c a r b e t h o x y g r o u p w a s e x p e c t e d to b e l e s s s e v e r e b e c a u s e the c a r b o n y l g r o u p 
is r e m o v e d one m e t h y l e n e g r o u p f r o m the c e n t e r c a r r y i n g the c h a r g e . 
P e a k s at m / e 4 1 9 a n d m / e 282 w o u l d r e s u l t f r o m s u c h a f r a g m e n t a t i o n . 
F r a g m e n t a t i o n of b i s - D N P - B - l y s i n e e t h y l e s t e r t h r o u g h t h e l o s s 
of 184 m a s s u n i t s ( 2 , 4 - d i n i t r o a n i l i n e + h y d r o g e n ) f r o m t h e m o l e c u l a r i o n 
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c o u l d b e e x p e c t e d b y c o m p a r i s o n w i t h b i s - D N P - l y s i n e m e t h y l e s t e r . Simi­
l a r l y a l o s s of 183 m a s s u n i t s ( 2 , 4 - d i n i t r o a n i l i n e ) f r o m t h e a m i n e p e a k 
c o n t a i n i n g b o t h D N P - s u b s t i t u e n t s c o u l d b e e x p e c t e d to l e a d to a p e a k at 
m / e 2 3 6 . 
A l l t h e s e p e a k s e x p e c t e d f o r bis-DNP-fB-lysine e t h y l e s t e r (for­
m u l a V I I I ) w a s f o u n d to b e p r e s e n t i n the s p e c t r u m ( c o m p o u n d 1, T a b l e 
4 ) of t h e e t h y l e s t e r of the D N P - d e r i v a t i v e i s o l a t e d f r o m the a c i d 
h y d r o l y s a t e of D N P - c a p r e o m y c i n . 
C H 2 - C H 2 CH-r-CHjj— C — 0 — C H ^ C H 3 
VIII 
T h i s m a s s s p e c t r u m t h e r e f o r e e s t a b l i s h e d t h a t a 3 - l y s i n e u n i t 
w i t h b o t h a m i n o g r o u p s f r e e o c c u r s i n c a p r e o m y c i n . T h e s e a m i n o g r o u p s 
a c c o u n t e d o n l y f o r the £ K a v a l u e s 8.2 a n d 1 0 o b s e r v e d for c a p r e o m y c i n , 
l e a v i n g a b a s i c g r o u p w i t h a £ K a v a l u e of 6.3 u n a c c o u n t e d f o r . Of a l l 
t h e a m i n o g r o u p s of the a m i n o a c i d s k n o w n to o c c u r i n c a p r e o m y c i n , t h e 
2.Ka v a l u e of 6.6 r e p o r t e d (44) for the oz-amino g r o u p of d i a m i n o p r o p i o n i c 
a c i d m o s t c l o s e l y a p p r o a c h e s t h i s v a l u e . I t a p p e a r s t h a t t h e jgKa v a l u e 
of t h e a m i n o g r o u p of a n a m i n o a c i d is l o w e r e d s o m e w h a t w h e n t h i s a m i n o 
g r o u p a p p e a r s as a f r e e a m i n o g r o u p i n a p e p t i d e ( T a b l e s 4-11 p . 4 8 6 i n 
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r e f e r e n c e 4 4 ) . T h e r e f o r e , it w o u l d b e e x p e c t e d t h a t the p K a v a l u e for 
th e Q f - a m i n o g r o u p of a d i a m i n o p r o p i o n i c a c i d g r o u p i n the c a p r e o m y c i n e 
p e p t i d e w i l l b e l o w e r t h a n the v a l u e r e p o r t e d f o r t h e f r e e a c i d a n d 
w i l l t h u s b e m o r e i n lin e w i t h the p K a v a l u e of 6.3 r e p o r t e d for c a p r e o ­
m y c i n . If t h e Ctf-amino g r o u p of d i a m i n o p r o p i o n i c a c i d is i n d e e d f r e e i n 
t h e i n t a c t c a p r e o m y c i n e m o l e c u l e it w o u l d b e e x p e c t e d t h a t h y d r o l y s i s of 
D N P - c a p r e o m y c i n w o u l d r e l e a s e - m o n o - D N P - d i a m i n o p r o p i o n i c a c i d . A n 
a t t e m p t w a s , t h e r e f o r e , m a d e to i d e n t i f y t h i s c o m p o u n d i n t h e a c i d 
h y d r o l y s a t e of D N P - c a p r e o m y c i n . 
A f t e r b i s - D N P - B - l y s i n e w a s r e m o v e d f r o m the a c i d h y d r o l y s a t e of 
D N P - c a p r e o m y c i n t h r o u g h f i l t r a t i o n a n d e x t r a t i o n w i t h e t h y l a c e t a t e , 
a y e l l o w c o l o r r e m a i n e d i n the a q u e o u s s o l u t i o n i n d i c a t i n g t h e p r e s e n c e 
of o n e or m o r e D N P - d e r i v a t i v e s . T h i s m a t e r i a l w a s c o m p a r e d w i t h 2,4-
d i n i t r o p h e n o l , D N P - a l a n i n e , D N P - s e r i n e , a - m o n o - D N P - c a p r e o m y c i d i n e , o t -
a n d B - m o n o - D N P - d i a m i n o p r o p i o n i c a c i d , b i s - D N P - B - l y s i n e , a n d b i s - D N P -
d i a m i n o p r o p i o n i c a c i d o n T L C . N o n e of t h e s e D N P - d e r i v a t i v e s c o r r e s p o n d e d 
to the DNP-derivatives r e m a i n i n g i n the a c i d h y d r o l y s a t e . 
A n a t t e m p t w a s t h e r e f o r e m a d e to i s o l a t e s o m e of t h e s e D N P - d e r i ­
v a t i v e s in t h e a c i d h y d r o l y s a t e b y c h r o m a t o g r a p h y o n p r e p a r a t i v e p a p e r . 
T h e m a j o r y e l l o w b a n d o b t a i n e d i n t h i s w a y w a s e x t r a c t e d f r o m t h e p a p e r . 
I t w a s t h e n t r e a t e d w i t h a n h y d r o u s e t h a n o l s a t u r a t e d w i t h a n h y d r o u s 
h y d r o g e n c h l o r i d e a n d w a s f u r t h e r p u r i f i e d b y p r e p a r a t i v e T L C . F o u r 
d i f f e r e n t y e l l o w b a n d s w e r e o b s e r v e d . T h o u g h m a s s s p e c t r a w e r e t a k e n 
of the two m a j o r y e l l o w b a n d s t h u s o b t a i n e d ( c o m p o u n d s 2 and 3 , T a b l e 
4 ) , it w a s n o t p o s s i b l e to i n t e r p r e t t h e s e s p e c t r a . 
I n a n a d d i t i o n a l a t t e m p t t o i s o l a t e D N P - d e r i v a t i v e s f r o m t h e a c i d 
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h y d r o l y s a t e of D N P - c a p r e o m y c i n the h y d r o l y s a t e w a s e s t e r i f i e d a n d w a s 
t h e n s u b j e c t e d to p r e p a r a t i v e T L C . A m a s s s p e c t r u m of t h e m a i n y e l l o w 
b a n d t h u s o b t a i n e d w a s t a k e n ( c o m p o u n d 4, T a b l e 4 ) . P e a k s at m / e 1 9 6 , 
m / e 1 1 6 , a n d m / e 253 i n t h i s s p e c t r u m c o r r e s p o n d e d to t h e p e a k s e x ­
p e c t e d f r o m the a m i n e t y p e f r a g m e n t a t i o n in e-mono-DNP-|3-lysine e t h y l 
e s t e r ( f o r m u l a I X ) . 
It w a s a l s o e x p e c t e d f r o m the f r a g m e n t a t i o n p a t t e r n s of the e s t e r s 
of b i s - D N P - l y s i n e a n d bis-DNP-f3-lysine that l o s s of 184 m a s s u n i t s (2,4-
d i n i t r o a n i l i n e p l u s one h y d r o g e n ) or 18 m a s s u n i t s ( a m m o n i a p l u s o n e 
h y d r o g e n ) f r o m the m o l e c u l a r i o n w o u l d t a k e p l a c e . Such f r a g m e n t a t i o n 
i n e - m o n o - D N P - p 1 - l y s i n e e t h y l e s t e r w a s e x p e c t e d to g i v e r i s e t o a p e a k 
a t m / e 156 or at m / e 3 2 2 . A s t r o n g p e a k at m / e 1 5 6 w a s i n d e e d o b s e r v e d , 
i n d i c a t i n g t h a t e l i m i n a t i o n of 2 , 4 - d i n i t r o a n i l i n e a n d a h y d r o g e n w a s 
f a v o r e d o v e r e l i m i n a t i o n of a m m o n i a a n d a h y d r o g e n . A f r a g m e n t w i t h 
m / e 322 w a s n o t o b s e r v e d b u t a p e a k a t m / e 3 2 3 i n d i c a t e d t h a t l o s s of 
a m m o n i a , u n l i k e the l o s s of 2 , 4 - d i n i t r o a n i l i n e , w a s n o t a c c o m p a n i e d b y 
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a l o s s of o n e h y d r o g e n . 
A N - t e r m i n a l a m i n o a c i d a n a l y s i s w a s a l s o c a r r i e d out o n h y d r o ­
g e n a t e d c a p r e o m y c i n u s i n g the same m e t h o d as f o r c a p r e o m y c i n . T h e 
D N P - d e r i v a t i v e t h u s o b t a i n e d w a s s h o w n to b e i d e n t i c a l to b i s - D N P -
6 - l y s i n e in a l l T L C s y s t e m s u s e d . F r o m this it c o u l d b e c o n c l u d e d 
that h y d r o g e n a t i o n of c a p r e o m y c i n d i d n o t h a v e e f f e c t o n t h e N -
t e r m i n a l g r o u p of the p e p t i d e . 
C_-Terminal A m i n o A c i d A n a l y s i s o n C a p r e o m y c i n 
C a p r e o m y c i n w a s t r e a t e d w i t h a n h y d r o u s h y d r a z i n e a c c o r d i n g to 
t h e p r o c e d u r e d e v e l o p e d b y A k a b o r i et al_ ( 4 5 ) . T h e h y d r a z i n e w a s r e ­
m o v e d i n v a c u o , a n d t h e r e s i d u e w a s r e a c t e d w i t h 2 , 4 - d i n i t r o f l u o r o ­
b e n z e n e i n a s l i g h t l y b a s i c s o l u t i o n . A f t e r a c i d i f i c a t i o n , t h e s o l u ­
t i o n w a s e x t r a c t e d w i t h e t h y l a c e t a t e . T h e D N P - d e r i v a t i v e of t h e 
C.-terminal a m i n o a c i d w a s i s o l a t e d f r o m the D N P - a m i n o a c i d h y d r a z i d e s 
b y e x t r a c t i n g it f r o m the e t h y l a c e t a t e s o l u t i o n w i t h a s o d i u m b i c a r ­
b o n a t e s o l u t i o n . W h e n t h i s a q u e o u s s o d i u m b i c a r b o n a t e s o l u t i o n w a s 
a c i d i f i e d , it w a s p o s s i b l e to e x t r a c t all of a y e l l o w D N P - d e r i v a t i v e 
i n t o a n e t h y l a c e t a t e s o l u t i o n . T h i s b e h a v i o u r i n d i c a t e d t h a t t h e 
y e l l o w c o m p o u n d w a s i n d e e d a D N P - d e r i v a t i v e of a n a c i d . If a n y o n e 
of the a m i n o a c i d s k n o w n to o c c u r i n c a p r e o m y c i n is C.-terminal, t h i s 
D N P - d e r i v a t i v e c o u l d h a v e b e e n o n l y D N P - a l a n i n e , b i s - D N P - B - l y s i n e , b i s -
D N P - d i a m i n o p r o p i o n i c a c i d , or D N P - c a p r e o m y c i d i n e . A T L C a n a l y s i s s h o w e d 
t h a t the D N P - d e r i v a t i v e o b t a i n e d d i d n o t c o r r e s p o n d to a n y of t h e s e 
D N P - a m i n o a c i d s . It c o u l d , t h e r e f o r e , b e c o n c l u d e d t h a t n o n e of t h e 
k n o w n a m i n o a c i d s i n c a p r e o m y c i n is C - t e r m i n a l . 
T h e D N P - a m i n o a c i d h y d r a z i d e s w h i c h r e p r e s e n t t h e n o n - t e r m i n a l 
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a m i n o a c i d s w e r e a l s o i n v e s t i g a t e d . T h e s e h y d r a z i d e s w e r e h y d r o l y z e d 
to t h e c o r r e s p o n d i n g D N P - a m i n o a c i d s . U s i n g T L C , D N P - a l a n i n e , b i s - D N P -
3 - l y s i n e , a n d b i s - D N P - d i a m i n o p r o p i o n i c a c i d w e r e i d e n t i f i e d . Since 
c a p r e o m y c i n c o n t a i n s m o r e t h a n one m o l e c u l e e a c h of 3 - l y s i n e a n d 
d i a m i n o p r o p i o n i c a c i d , it w a s n o t p o s s i b l e , o n t h i s e v i d e n c e a l o n e , 
to r u l e o u t the p o s s i b i l i t y t h a t e i t h e r one c o u l d h a v e b e e n C_-terminal. 
T h e f a c t t h a t D N P - a l a n i n e w a s r e l e a s e d b y h y d r o l y s i s of t h e D N P - h y d r a -
z i d e s p r o v e d u n a m b i g u o u s l y that a l a n i n e w a s n o t C_-terminal in c a p r e o ­
m y c i n . 
It w a s i n t e r e s t i n g to n o t e t h a t D N P - c a p r e o m y c i d i n e w a s n o t 
r e l e a s e d b y t h e h y d r o l y s i s of the D N P - h y d r a z i d e s . T h i s o b s e r v a t i o n 
c a n b e e x p l a i n e d b y the f a c t that the q u a n i d i n o g r o u p p r e s e n t i n t h i s 
m o l e c u l e w o u l d m a k e it m o r e s o l u b l e i n a q u e o u s a c i d i c s o l u t i o n s t h a n 
in o r g a n i c s o l v e n t s . T h e D N P - c a p r e o m y c i d i n e h y d r a z i d e w a s t h e r e f o r e 
n o t e x t r a c t e d into the f i r s t e t h y l a c e t a t e e x t r a c t w i t h t h e o t h e r D N P -
h y d r a z i d e s , b u t r e m a i n e d in the a q u e o u s s o l u t i o n . 
F u r t h e r m o r e , it is a l s o p o s s i b l e t h a t the D N P - d e r i v a t i v e i s o l a t e d 
d o e s n o t o r i g i n a t e f r o m a C_-terminal a m i n o a c i d b u t f r o m a d i c a r b o x y l i c 
a c i d w h i c h h a d o n l y one c a r b o x y l i c a c i d g r o u p f r e e in the i n t a c t m o l e c u l e . 
H y d r a z i n o l y s i s w o u l d t h e n h a v e c o n v e r t e d s u c h a n a c i d i n t o a m o n o - h y d r a -
z i d e d e r i v a t i v e w h i c h w o u l d h a v e b e h a v e d s i m i l a r l y to a C_-terminal a m i n o 
a c i d as s h o w n in S c h e m e I I . 
C_-Terminal A m i n o A c i d A n a l y s i s o n D e s u r e a c a p r e o m y c i n 
It h a s b e e n r e p o r t e d t h a t u r e a w a s r e l e a s e d f r o m c a p r e o m y c i n u p o n 
m i l d a c i d h y d r o l y s i s (15) t o y i e l d d e s u r e a c a p r e o m y c i n . B r i e f t r e a t m e n t 
of c a p r e o m y c i n w i t h c o n c e n t r a t e d h y d r o c h l o r i c a c i d a l s o l e d to t h e 
S c h e m e II 
R 0 0 
I II II 
- C H — N H — C — ( C H 2 ) — C — O H 
N H 2 m? 
R " 0 0 
I !l II 
CH — N H 2 + N H 2 — N H — C — (CH 2) — C — O H 
(Soluble in water). 
(Soluble in ethyl 
acetate). 
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r e l e a s e of u r e a . A t t e m p t s to o b t a i n d e s u r e a c a p r e o m y c i n p u r e b y m e a n s 
of g r a d i e n t e l u t i o n of C M - S e p h a d e x C-25 w e r e u n s u c c e s s f u l . T h u s , a 
C_-terminal a m i n o a c i d a n a l y s i s w a s c a r r i e d o u t o n a c r u d e p r e p a r a t i o n 
of d e s u r e a c a p r e o m y c i n u s i n g t h e same p r o c e d u r e as f o r c a p r e o m y c i n . 
T h e D N P - d e r i v a t i v e o b t a i n e d i n t h i s w a y a g a i n d i d n o t c o r r e s p o n d 
o n T L C to t h e D N P - d e r i v a t i v e s of t h e a m i n o a c i d s o c c u r r i n g in c a p r e o ­
m y c i n . F u r t h e r m o r e , t h i s D N P - d e r i v a t i v e a p p e a r e d to b e t h e same as the 
one o b t a i n e d f r o m the C_-terminal a n a l y s i s of c a p r e o m y c i n i t s e l f . B o t h 
c o m p o u n d s h a d a n R^, v a l u e of 0.38 o n s i l i c a gel w i t h n - b u t y l a l c o h o l 
s a t u r a t e d w i t h a 17a a m m o n i u m h y d r o x i d e s o l u t i o n . T h i s a n a l y s i s s h o w e d 
t h a t n o f r e e c a r b o x y l i c a c i d g r o u p b e c a m e f r e e w h e n u r e a w a s r e l e a s e d 
f r o m c a p r e o m y c i n . It c a n t h u s b e c o n c l u d e d t h a t the u r e a w a s n o t 
r e l e a s e d f r o m a n u r e i d e in c a p r e o m y c i n . 
M i l d a c i d h y d r o l y s i s of v i o m y c i n l e d to t h e r e l e a s e of u r e a . T h e 
d e s u r e a v i o m y c i n p r o d u c e d i n t h i s w a y c o n t a i n e d s e r i n e as a C_-terminal 
a m i n o a c i d , w h e r e a s v i o m y c i n d i d n o t p o s s e s s a C_-terminal a m i n o a c i d . 
It w a s p r o p o s e d b y B y c r o f t e_t al_ (25) t h a t h y d r o l y s i s of the c h r o m o p h o r e 
c o u l d h a v e led to the f o r m a t i o n of a C_-terminal a m i n o a c i d i n d e s u r e a ­
v i o m y c i n as o u t l i n e d i n S c h e m e I I I . 
If t h e c h r o m o p h o r e s of v i o m y c i n a n d c a p r e o m y c i n are t h e s a m e , it 
w o u l d b e e x p e c t e d t h a t d e s u r e a c a p r e o m y c i n w o u l d a l s o h a v e a C_-terminal 
a m i n o a c i d , g e n e r a t e d b y a m e c h a n i s m s i m i l a r to the o n e o u t l i n e d i n 
S c h e m e I I I . T h e fact t h a t a C - t e r m i n a l a m i n o a c i d w a s n o t f o u n d i n 
d e s u r e a c a p r e o m y c i n i n d i c a t e s t h a t e i t h e r the c h r o m o p h o r e p r o p o s e d (25) 
o r the s u g g e s t e d m e c h a n i s m b y w h i c h u r e a w a s r e l e a s e d f r o m t h e c h r o m o p h o r e 
( S c h e m e III) is i n e r r o r . 
Scheme I I I 
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It w a s a l s o n e c e s s a r y to c o n s i d e r t h e p o s s i b i l i t y t h a t t h e pr 
: c h r o m o p h o r e ( f o r m u l a I I T ) o c c u r r e d as an N - t e r m i n a l g r o u p i n 
a p r e o m y c i n s i n c e t h i s c o u l d e x p l a i n t h e o b s e r v a t i o n thai h y d r o l y s i s 
f t h i s g r o u p d i d n o t c r e a t e a C - t e r m i n a l a m i n o a c i d . D e h y d r o a m i n o 
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a c i d d e r i v a t i v e s of the t y p e p r o p o s e d f o r the c h r o m o p h o r e a r e , h o w e v e r , 
o n l y s t a b l e i n f o r m of t h e i r N - a c y l d e r i v a t i v e s ( 2 0 ) . T h i s f a c t , 
t o g e t h e r w i t h the o b s e r v a t i o n t h a t a l a n i n e is n o t N - t e r m i n a l i n h y d r o ­
g e n a t e d c a p r e o m y c i n , e x c l u d e d the p o s s i b i l i t y t h a t the d e h y d r o a m i n o 
a c i d d e r i v a t i v e w a s N - t e r m i n a l . 
C.-Terminal A m i n o A c i d A n a l y s i s o n H y d r o g e n a t e d C a p r e o m y c i n 
A C,-terminal a m i n o a c i d a n a l y s i s w a s c a r r i e d o u t o n h y d r o g e n a t e d 
c a p r e o m y c i n u s i n g the s a m e p r o c e d u r e as f o r c a p r e o m y c i n a n d d e s u r e a ­
c a p r e o m y c i n . The D N P - d e r i v a t i v e o b t a i n e d a p p e a r e d to b e the s a m e c o m ­
p o u n d a s t h a t o b t a i n e d f r o m C.-terminal a m i n o a c i d a n a l y s e s o n c a p r e o m y c i n 
a n d d e s u r e a c a p r e o m y c i n . It is of i n t e r e s t to n o t e t h a t a C.-terminal 
a l a n i n e w a s n o t f o u n d f o r h y d r o g e n a t e d c a p r e o m y c i n . T h i s o b s e r v a t i o n 
e x c l u d e d t h e p o s s i b i l i t y that t h e d e h y d r o a m i n o a c i d d e r i v a t i v e ( f o r m u l a 
I I I ) p r o p o s e d as the c h r o m o p h o r e o c c u r s as t h e C,-terminal g r o u p i n 
c a p r e o m y c i n . 
P a r t i a l D e g r a d a t i o n of C a p r e o m y c i n 
T h e c o u r s e of the h y d r o l y s e s of c a p r e o m y c i n i n 6 N h y d r o c h l o r i c 
a c i d a n d 1 N s o d i u m h y d r o x i d e s o l u t i o n s at r o o m t e m p e r a t u r e w a s f o l l o w e d 
b y m e a n s of T L C u s i n g t h e s o l v e n t s y s t e m B A A A W . T h e o n l y a m i n o a c i d 
f o u n d to b e l i b e r a t e d i n n o t i c e a b l e q u a n t i t i e s w a s (3-lysine w h i c h w a s 
o b s e r v e d i n t h e a c i d h y d r o l y s a t e a f t e r four d a y s . B o t h m e t h o d s of 
h y d r o l y s e s r e l e a s e d u r e a , a n d a c o m p l e x m i x t u r e of p e p t i d e s w a s f o r m e d 
i n b o t h c a s e s . 
I n t h e f i r s t a t t e m p t to o b t a i n s o m e of t h e s e p e p t i d e s p u r e f o r 
a n a l y s i s c a p r e o m y c i n w a s h y d r o l y z e d w i t h a b a r i u m h y d r o x i d e s o l u t i o n . 
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B a r i u m h y d r o x i d e w a s p r e f e r r e d b e c a u s e it is e a s y to r e m o v e the b a r i u m 
i o n s a f t e r the h y d r o l y s i s b y m e a n s of p r e c i p i t a t i o n as b a r i u m c a r b o n a t e . 
T h e m i x t u r e of p e p t i d e s w a s t h e n t r e a t e d w i t h f r e s h l y p r e c i p i t a t e d 
c o p p e r (II) h y d r o x i d e . The r e s u l t a n t m i x t u r e of c o p p e r - p e p t i d e -
c o m p l e x e s w a s c h r o m a t o g r a p h e d o v e r S e p h a d e x G-25 a n d e a c h of t h e 
f r a c t i o n s o b t a i n e d w a s t e s t e d for p u r i t y b y m e a n s of T L C . T h i s a n a l y ­
sis s h o w e d t h a t n o n e of the f r a c t i o n s c o n t a i n e d p u r e m a t e r i a l . 
Gel c h r o m a t o g r a p h y o n S e p h a d e x G-25 w i t h a d i l u t e f o r m i c a c i d 
s o l u t i o n w a s u s e d i n a n e f f o r t to s e p a r a t e the m i x t u r e of p e p t i d e s 
o b t a i n e d f r o m the r o o m t e m p e r a t u r e 6 N h y d r o c h l o r i c a c i d h y d r o l y s i s . 
N o c l e a r - c u t s e p a r a t i o n w a s o b s e r v e d . T h o s e f r a c t i o n s w h i c h s h o w e d 
t w o s p o t s o n T L C w e r e c o m b i n e d a n d w a s c a l l e d f r a c t i o n I. A l s o , t h o s e 
f r a c t i o n s c o n t a i n i n g t h r e e s p o t s a n d t h o s e c o n t a i n i n g m o r e t h a n t h r e e 
s p o t s w e r e p o o l e d s e p a r a t e l y a n d w e r e c a l l e d f r a c t i o n s II and I I I 
r e s p e c t i v e l y . 
E l e c t r o p h o r e s i s d i d n o t s e p a r a t e t h e c o m p o n e n t s i n f r a c t i o n I. 
O n the o t h e r h a n d , e l e c t r o p h o r e s i s of f r a c t i o n II f o l l o w e d b y e x t r a c t i o n 
of the p a p e r s t r i p s y i e l d e d some m a t e r i a l t h a t s h o w e d o n l y o n e s p o t o n 
T L C w i t h B A A A W . B y u s i n g a d i f f e r e n t s o l v e n t s y s t e m it w a s p o s s i b l e t o 
s h o w t h a t t h i s m a t e r i a l a c t u a l l y c o n t a i n e d t h r e e d i f f e r e n t c o m p o n e n t s . 
E l e c t r o p h o r e s i s w a s n o t s u c c e s s f u l f o r t h e s e p a r a t i o n of t h e s e p e p t i d e s 
a n d a d i f f e r e n t a p p r o a c h w a s t h e r e f o r e t r i e d to s e p a r a t e t h e p e p t i d e 
m i x t u r e i n f r a c t i o n I I I . 
G r a d i e n t e l u t i o n , u s i n g i n c r e a s i n g c o n c e n t r a t i o n of h y d r o c h l o r i c 
a c i d o n D o w e x 50 W X - 4 , w a s c a r r i e d o u t o n f r a c t i o n I I I . T h e c o n c e n t r a ­
t i o n of a c i d r e q u i r e d to e l u t e the p e p t i d e s f r o m t h e r e s i n w a s a p p a r e n t l y 
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h i g h e n o u g h to c a u s e e x t e n s i v e h y d r o l y s i s of the p e p t i d e s s i n c e m o s t 
of the f r a c t i o n s c o n t a i n i n g p e p t i d e s a l s o c o n t a i n e d r e l a t i v e l y h i g h 
c o n c e n t r a t i o n of f r e e a m i n o a c i d s ; h e n c e t h i s m e t h o d w a s a l s o c o n ­
s i d e r e d to b e u n s a t i s f a c t o r y f o r t h e s e p a r a t i o n of t h e p e p t i d e s o b ­
t a i n e d f r o m c a p r e o m y c i n . 
Still a n o t h e r a p p r o a c h w a s t r i e d to o b t a i n p u r e p e p t i d e s . 
C a p r e o m y c i n w a s h y d r o l y z e d a t 7 0 ° for 65 h r i n c o n c e n t r a t e d h y d r o ­
c h l o r i c a c i d , a n d t h e p e p t i d e s o b t a i n e d w e r e c o n v e r t e d i n t o t h e i r 
D N P - e t h y l e s t e r d e r i v a t i v e s a n d e x t r a c t e d i n t o e t h y l a c e t a t e . I t 
w a s b e l i e v e d t h a t p e p t i d e s c o n t a i n i n g c a p r e o m y c i d i n e w o u l d n o t b e 
e x t r a c t e d i n t o e t h y l a c e t a t e b e c a u s e of the p r e s e n c e of t h e q u a n i d i n o 
g r o u p i n s u c h p e p t i d e s . S e v e r a l of t h e s e e t h y l a c e t a t e - s o l u b l e D N P -
c o m p o u n d s w e r e i s o l a t e d u s i n g c h r o m a t o g r a p h y o v e r s i l i c i c a c i d f o l l o w ­
e d b y p r e p a r a t i v e T L C . T h r o u g h i n t e r p r e t a t i o n of t h e m a s s s p e c t r a of 
t h e s e c o m p o u n d s it w a s p o s s i b l e to i d e n t i f y some of the p e p t i d e s r e ­
l e a s e d f r o m c a p r e o m y c i n u p o n a c i d h y d r o l y s i s . 
I n t e r p r e t a t i o n of the M a s s S p e c t r a of t h e D N P - E t h v l E s t e r 
D e r i v a t i v e s O b t a i n e d f r o m P a r t i a l H y d r o l y s i s of C a p r e o m y c i n 
I t w a s e x p e c t e d that the m a s s s p e c t r a of D N P - p e p t i d e e s t e r s 
w o u l d e x h i b i t s o m e of t h e t y p i c a l f r a g m e n t a t i o n s of p e p t i d e s . A 
t y p i c a l p e p t i d e ( f o r m u l a X) u n d e r g o e s f r a g m e n t a t i o n i n t h e m a s s s p e c ­
t r o m e t e r b y c l e a v a g e of b o n d s 1 or 2, or o c c a s i o n a l l y of b o n d 3. I n 
s u c h c l e a v a g e s t h e p o s i t i v e c h a r g e c a n b e r e t a i n e d b y e i t h e r o n e of 
t h e s e f r a g m e n t s f o r m e d ( 4 6 ) . 
I t w a s a l s o e x p e c t e d that s o m e of t h e c h a r a c t e r i s t i c i o n s o b s e r v e d 
f o r D N P - a m i n o a c i d e s t e r s w o u l d b e p r e s e n t i n the m a s s s p e c t r a of D N P -
83 




1 2 3 
X 
peptide esters containing the same DNP-amino acids. For the interpre­
tation of the mass spectra of DNP-peptide esters obtained from capreo­
mycin i t was necessary to have mass spectra of the DNP-ester deriva­
tives of al l the amino acids known to occur in capreomycin. 
The mass spectra obtained for bis-DNP-B-lysine ethyl ester and 
e-mono-DNP-0-lysine ethyl ester have been discussed previously. The 
mass spectrum of DNP-alanine methyl ester was also known from previous 
work (38) . Since i t was expected that DNP-capreomycidine, like other 
quanidino containing amino acids, would not give a useful mass spectrum 
(39) no attempt was made to obtain a mass spectrum of this compound. 
As explained before, the mixture of DNP-peptide Bsters was worked up in 
such a way as to exclude any capreomycidine containing compounds. The 
lack of a mass spectrum of DNP-capreomycidine was, therefore, not thought 
to present a hindrance in the interpretation of the spectra of the DNP-
peptide esters. 
The only remaining DNP-amino acid ester of which a mass spectrum 
was needed was the bis-DNP-diaminopropionic acid ester. This compound 
was prepared by esterification of bis-DNP-diaminopropionic acid and i ts 
mass spectrum was recorded (compound 13, Table 7 ) . By using the spectra 
of these known DNP-amino acid derivatives as reference and by considering 
the general pattern of fragmentation of peptides, the mass spectra of 
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t h e c o m p o u n d s in T a b l e 7 c a n b e interpreted.. 
I n t h e m a s s s p e c t r o m e t e r c o m p o u n d 1 gave a m o n g s t o t h e r s , i o n s 
w i t h m / e v a l u e s of 1 9 6 , 2 8 2 , a n d 4 1 9 . T h e s e i o n s w e r e c h a r a c t e r i s t i c 
of the f r a g m e n t s a r i s i n g f r o m a m i n e - t y p e c l e a v a g e s i n v o l v i n g b o t h 
n i t r o g e n s of b i s - D N P - 3 - l y s i n e e t h y l e s t e r . F u r t h e r c o n f i r m a t i o n t h a t 
t h i s c o m p o u n d w a s bis-DNP-|3-lysine e t h y l e s t e r w a s p r o v i d e d b y a n 
a b u n d a n t i o n w i t h m / e 322 a r i s i n g t h r o u g h t h e l o s s of 184 m a s s u n i t s 
( 2 , 4 - d i n i t r o a n i l i n e p l u s o n e h y d r o g e n ) f r o m the m o l e c u l a r i o n . 
T h e m a s s s p e c t r u m of c o m p o u n d 2 s h o w e d a n i o n a t m / e 183 i n d i ­
c a t i n g t h a t 2 , 4 - d i n i t r o a n i l i n e w a s e l i m i n a t e d f r o m t h i s c o m p o u n d . T h i s 
s u g g e s t e d t h a t the m a t e r i a l w a s a D N P - d e r i v a t i v e of a n a m i n o a c i d or 
p e p t i d e . T h e a b s e n c e of i o n s a s s o c i a t e d w i t h D N P - d e r i v a t i v e s of 3" 
l y s i n e , d i a m i n o p r o p i o n i c a c i d , a n d a l a n i n e m a d e it i m p o s s i b l e to i d e n ­
t i f y this c o m p o u n d f r o m i t s m a s s s p e c t r u m o n l y . 
I o n s at m / e 205 a n d m / e 208 i n the m a s s s p e c t r u m of c o m p o u n d 3 
s u g g e s t e d that t h i s c o m p o u n d w a s b i s - D N P - d i a m i n o p r o p i o n i c a c i d e t h y l 
e s t e r or a p e p t i d e c o n t a i n i n g b i s - D N P - d i a m i n o p r o p i o n i c a c i d . I n a d d i t i o n 
to t h e s e i o n s a c h a r a c t e r i s t i c i o n o b s e r v e d for b i s - D N P - d i a m i n o p r o p i o n i c 
a c i d m e t h y l e s t e r w a s the o n e r e s u l t i n g f r o m the e l i m i n a t i o n of 2,4-
d i n i t r o a n i l i n e f r o m t h e m o l e c u l a r i o n . T h e i o n at m / e 281 o b s e r v e d f o r 
c o m p o u n d 3 c o u l d a l s o be e x p l a i n e d in t e r m s of a n e l i m i n a t i o n of 2,4-
d i n i t r o a n i l i n e f r o m t h e m o l e c u l a r i o n . T h i s i o n c o n f i r m e d t h a t c o m p o u n d 
3 w a s b i s - D N P - d i a m i n o p r o p i o n i c a c i d e t h y l e s t e r . 
T h e m a s s s p e c t r u m of c o m p o u n d 4 s h o w e d a n i o n at m / e 2 1 0 w h i c h 
s u g g e s t e d t h a t a D N P - a l a n i n e d e r i v a t i v e w a s p r e s e n t . A n i o n at m / e 196 
i n d i c a t e d t h a t e i t h e r the e - a m i n o g r o u p of a 3-lysine or t h e 3 - a m i n o 
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g r o u p of a d i a m i n o p r o p i o n i c a c i d in t h i s c o m p o u n d w a s s u b s t i t u t e d w i t h 
a 2 , 4 - d i n i t r o p h e n y l g r o u p . T h e i o n at m / e 322 i n d i c a t e d that c o m p o u n d 
4 c o n t a i n e d a D N P - d e r i v a t i v e of B - l y s i n e ethyl e s t e r . T h i s i o n o r i g i n a t e d 
i n b i s - D N P - 6 - l y s i n e e t h y l e s t e r f r o m the e l i m i n a t i o n of 2 , 4 - d i n i t r o -
a n i l i n e (a m o n o s u b s t i t u t e d a m m o n i a d e r i v a t i v e ) p l u s o n e h y d r o g e n f r o m 
t h e m o l e c u l a r i o n . E l i m i n a t i o n of D N P - a l a n i n e - a m i d e (also a m o n o s u b ­
s t i t u t e d a m m o n i a d e r i v a t i v e ) a n d one h y d r o g e n f r o m e - D N P - 6 - ( D N P - a l a n y l ) -
3-lysine et h y l e s t e r ( f o r m u l a XI) w o u l d a l s o g i v e r i s e to a f r a g m e n t 
w i t h m / e 3 2 2 . F u r t h e r c o n f i r m a t i o n t h a t c o m p o u n d 4 w a s i n d e e d e - D N P -
6 - ( D N P - a l a n y l ) - B - l y s i n e e t h y l e s t e r w a s p r o v i d e d b y i o n s at m / e 3 5 3 , 
m / e 2 5 3 , m / e 367 a n d m / e 3 8 1 . F o r m u l a XI s h o w s h o w t h e s e f r a g m e n t s 
c o u l d b e f o r m e d . 
XI 
C o m p o u n d 5 w a s i d e n t i f i e d as t h e e t h y l e s t e r of D N P - s e r i n e 
( f o r m u l a XII) b y m e a n s of its m o l e c u l a r i o n a n d b y the c l e a v a g e s 
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The ion with the highest m/e value in the mass spectrum of 
compound 6 was found at m/e 369. This corresponded to the molecular 
ion of a mono-DNP-derivative of diaminopropionylalanine ethyl ester. 
An ion at m/e 196 indicated that the P-amino group of the diamino-
propionyl unit was substituted with a 2,4-dinitrophenyl group. Other 
ions which were important for the elucidation of the structure of 
compound 6 and the way in which they were thought to originate are 




It w a s n o t p o s s i b l e f r o m the m a s s s p e c t r u m a l o n e to a r r i v e at a 
s t r u c t u r e for c o m p o u n d 7. 
T h e m a s s s p e c t r u m of c o m p o u n d 8 s h o w e d i o n s w i t h m / e v a l u e s of 
1 9 6 , 2 5 3 , 2 6 7 , a n d 2 9 5 , w h i c h i n d i c a t e d the p r e s e n c e of a e - D N P - B - l y s i n e 
u n i t . I o n s w i t h m / e v a l u e s of 3 6 8 , 3 3 9 , a n d 3 2 5 s u g g e s t e d , as s h o w n 
i n f o r m u l a X I V , t h a t t h e B - l y s i n e u n i t w a s l i n k e d to a m o n o - D N P - d i a m i n o -
p r o p i o n i c a c i d ethyl e s t e r . A n i n d i c a t i o n t h a t a D N P - d i a m i n o p r o p i o n i c 
a c i d e t h y l e s t e r g r o u p w a s p r e s e n t i n c o m p o u n d 8 w a s a l s o s u p p l i e d b y 
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I n t h e case of D N P - d i a m i n o p r o p i o n i c a c i d m e t h y l e s t e r , it w a s 
o b s e r v e d t h a t e l i m i n a t i o n of 2 , 4 - d i n i t r o a n i l i n e f r o m the m o l e c u l a r i o n 
t o o k p l a c e . A p p a r e n t l y b o t h f r a g m e n t s f o r m e d i n s u c h a n e l i m i n a t i o n 
c o u l d r e t a i n the p o s i t i v e c h a r g e , s i n c e i o n s at m / e 1 8 3 a n d m / e 267 
w e r e o b s e r v e d . If c o m p o u n d 8 w a s i n d e e d e - D N P - 6 - l y s y l - D N P - d i a m i n o ­
p r o p i o n i c a c i d e t h y l e s t e r , e l i m i n a t i o n of e - D N P - B - l y s i n e a m i d e w o u l d 
y i e l d i o n s a t m / e 311 a n d m / e 2 8 1 . B o t h t h e s e i o n s w e r e o b s e r v e d , 
p r e s e n t i n g f u r t h e r p r o o f t h a t c o m p o u n d 8 h a d the s t r u c t u r e d e p i c t e d i n 
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f o r m u l a XIVo F r o m t h i s m a s s s p e c t r u m a l o n e it w a s n o t p o s s i b l e to 
d e t e r m i n e w h i c h n i t r o g e n of t h e d i a m i n o p r o p i o n i c a c i d u n i t c o n t a i n e d 
t h e D N P - s u b s t i t u e n t . 
T h e m a s s s p e c t r a of c o m p o u n d s 9 t h r o u g h 12 c o u l d n o t b e 
i n t e r p r e t e d . 
A m a s s s p e c t r u m of b i s - D N P - d i a m i n o p r o p i o n i c a c i d m e t h y l e s t e r 
w a s r e c o r d e d as c o m p o u n d 1 3 . A s a l r e a d y m e n t i o n e d , e l i m i n a t i o n of 
2 , 4 - d i n i t r o a n i l i n e f r o m the m o l e c u l a r i o n w a s r e s p o n s i b l e for i o n s 
at m / e 267 a n d m / e 1 8 3 . L o s s of a c a r b o e t h o x y g r o u p f r o m t h e i o n at 
m / e 267 c o u l d e x p l a i n a n i o n o b s e r v e d at m / e 2 0 8 w h i l e loss of n i t r i c 
o x i d e f r o m t h e m / e 267 i o n c o u l d h a v e b e e n r e s p o n s i b l e f o r a n a b u n d a n t 
i o n o b s e r v e d at m / e 237» A n o t h e r i o n , c h a r a c t e r i s t i c of this c o m p o u n d 
i n the h i g h m a s s r e g i o n , w a s o b s e r v e d at m / e 2 0 5 . I t w a s n o t p o s s i b l e 
to e x p l a i n the o r i g i n of t h i s i o n . 
O n e of the two 3-lysine u n i t s i n c a p r e o m y c i n w a s f o u n d to b e 
N - t e r m i n a l o It w a s t h e r e f o r e c o n c e i v a b l e t h a t p a r t i a l a c i d h y d r o l y s i s 
of D N P - c a p r e o m y c i n w o u l d y i e l d b i s - D N P - [ 3 - l y s i n e - c o n t a i n i n g p e p t i d e s . 
S i n c e s u c h b i s - D N P - p e p t i d e s w o u l d c o m e o n l y f r o m t h e N - t e r m i n a l (3-lysine 
it s h o u l d b e p o s s i b l e to d i s t i n g u i s h b e t w e e n p e p t i d e s o r i g i n a t i n g f r o m 
the N - t e r m i n a l 3-lysine a n d p e p t i d e s c o n t a i n i n g the n o n - t e r m i n a l (3-
l y s i n e • 
D N P - c a p r e o m y c i n w a s s u b j e c t e d to p a r t i a l a c i d h y d r o l y s i s , a n d 
the h y d r o l y s a t e w a s e s t e r i f i e d w i t h e t h a n o l / h y d r o g e n c h l o r i d e . T h e 
r e a c t i o n m i x t u r e w a s t h e n r e a c t e d w i t h a c e t y l c h l o r i d e a n d w a s c h r o m a -
t o g r a p h e d o v e r s i l i c i c a c i d w i t h c h l o r o f o r m . A m a s s s p e c t r u m w a s t a k e n 
of t h e f i r s t y e l l o w b a n d t h a t w a s e l u t e d ( c o m p o u n d 1 4 ) . 
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A n i o n at m / e 196 i n the m a s s s p e c t r u m of c o m p o u n d 14 i n d i c a t e d 
t h a t t h i s c o m p o u n d h a d a n e - D N P - B - l y s i n e u n i t . A n i o n at m / e 3 2 2 , 
p r e v i o u s l y n o t e d to o r i g i n a t e f r o m t h e e l i m i n a t i o n of a s u b s t i t u t e d 
a m m o n i a p l u s a h y d r o g e n f r o m the m o l e c u l a r i o n of D N P - B - l y s i n e e t h y l 
e s t e r d e r i v a t i v e s , w a s a l s o o b s e r v e d for c o m p o u n d 1 4 . T h e s e two i o n s 
i n d i c a t e d t h a t c o m p o u n d 14 w a s a B - s u b s t i t u t e d - D N P - B - l y s i n e e t h y l 
e s t e r . A l a n i n e w a s f o u n d to be l i n k e d to the B - a m i n o g r o u p of B - l y s i n e 
i n c o m p o u n d 4. It w a s a l s o f o u n d that d i a m i n o p r o p i o n i c a c i d w a s l i n k e d 
to a l a n i n e i n c o m p o u n d 6. C o n s i d e r i n g t h i s , a n d b y r e c o g n i z i n g t h a t 
c o m p o u n d 14 r e p r e s e n t s a n a c e t y l a t e d c o m p o u n d , it w a s t h o u g h t t h a t 
c o m p o u n d 14 m i g h t b e d i a c e t y l d i a m i n o p r o p i o n y l a l a n y l - ( e - D N P ) - B - l y s i n e 
e t h y l e s t e r ( f o r m u l a X V ) . I o n s w h i c h s u p p o r t t h i s s t r u c t u r e w e r e 
o b s e r v e d a t m / e 357 a n d at m / e 2 4 1 . I o n s w h i c h w e r e n o t r e p o r t e d i n 
T a b l e 6 b e c a u s e t h e y o c c u r r e d i n t h e m a s s r e g i o n b e l o w m / e 180 b u t 
w h i c h a l s o s e e m to s u p p o r t the s t r u c t u r e p r o p o s e d for c o m p o u n d 14 
( f o r m u l a X V ) , w e r e o b s e r v e d at m / e 143 a n d m / e 1 7 1 . 
T h e a m m o n i a o b s e r v e d to b e e l i m i n a t e d f r o m l y s i n e e s t e r s r e p o r t ­
e d l y c o u l d o r i g i n a t e f r o m a n y o n e of the two a m i n o g r o u p s p r e s e n t i n 
l y s i n e ( 4 3 ) . I t w a s , t h e r e f o r e , a l s o c o n c e i v a b l e t h a t i n c a s e of a 
d i - s u b s t i t u t e d B - l y s i n e d e r i v a t i v e t h e e l i m i n a t i o n of a s u b s t i t u t e d 
a m m o n i a c o u l d s i m i l a r l y o r i g i n a t e f r o m a n y one of the two s u b s t i t u t e d 
a m i n o g r o u p s . 
A s a l r e a d y m e n t i o n e d , the e l i m i n a t i o n of d i a c e t y l d i a m i n o p r o p i o n y l ­
a l a n y l a m i d e (the B - s u b s t i t u e n t ) a n d a h y d r o g e n f r o m the m o l e c u l a r i o n 
of c o m p o u n d 14 w a s t h o u g h t to g i v e r i s e to t h e i o n at m / e 3 2 2 . E l i m i n a ­
t i o n of 2 , 4 - d i n i t r o a n i l i n e (the e - s u b s t i t u e n t ) a n d a h y d r o g e n f r o m t h e 
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m o l e c u l a r i o n of d i a c e t y l d i a m i n o p r o p i o n y l - a l a n y l - ( e - D N P ) - 3 - l y s i n e e t h y l 
e s t e r w o u l d give rise to a n i o n w i t h m / e 3 9 7 . T h e fact that t h i s i o n 
w a s i n d e e d v e r y a b u n d a n t in the m a s s s p e c t r u m of c o m p o u n d 14 s u p p l i e d 
a d d i t i o n a l s u p p o r t t h a t f o r m u l a XV w a s the c o r r e c t s t r u c t u r e of t h i s 
c o m p o u n d . 
196, .357 0 
C H 0 4 - C H . — C H 0 4 - C H — C H . — C ~ 0 — E t 
N H 
T .171 
0 = 0 i 0
 (143 
1 i II : 
C H — N H - r - C - i - C H — C H . CH, 
I I * 
N H N H 
I I 
o = c c = o 
I I 
C H , C H „ 
X V 
T h e f a c t t h a t t h e e - a m i n o g r o u p i n this p e p t i d e w a s f o u n d to b e 
s u b s t i t u t e d w i t h a D N P - g r o u p s h o w s t h a t , i n a d d i t i o n to the f r e e a m i n o 
g r o u p s of o n e 3-lysine u n i t , the e - a m i n o g r o u p of the s e c o n d 3"lysine 
u n i t i n c a p r e o m y c i n I B w a s free a l s o . 
T h e H y d r o g e n a t i o n of C a p r e o m y c i n 
C a p r e o m y c i n (0.0045 m o l e s ) * w a s h y d r o g e n a t e d at a t m o s p h e r i c 
p r e s s u r e i n the p r e s e n c e of p l a t i n u m . T h i s r e a c t i o n c o n s u m e d 0.018 
* T h e m o l e c u l a r w e i g h t of c a p r e o m y c i n w a s t a k e n as 1 0 0 5 . 
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m o l e s of h y d r o g e n o v e r a p e r i o d of t h r e e w e e k s b e f o r e it w a s c o m p l e t e . 
A n i n v e s t i g a t i o n s h o w e d t h a t the c h r o m o p h o r e of c a p r e o m y c i n w a s 
a b s e n t in t h e h y d r o g e n a t e d m a t e r i a l a n d a l s o t h a t i n t h e c o u r s e of t h e 
h y d r o g e n a t i o n r e a c t i o n , u r e a w a s r e l e a s e d . I t w a s a l s o f o u n d t h a t t h e 
p r o t o n at T 1.9 in t h e n m r s p e c t r u m of c a p r e o m y c i n w a s a b s e n t i n h y d r o ­
g e n a t e d c a p r e o m y c i n . 
I n a n e f f o r t to f i n d o u t m o r e a b o u t t h e c h a n g e s h y d r o g e n a t i o n 
b r o u g h t a b o u t i n c a p r e o m y c i n , the p e r h y d r o c a p r e o m y c i n w a s h y d r o l y z e d 
i n a c i d a n d the a m i n o a c i d s f o r m e d w e r e s e p a r a t e d q u a n t i t a t i v e l y o n 
a t a l l D o w e x - 5 0 X-8 c o l u m n . T h e r a t i o s of a m i n o a c i d s f o u n d i n h y d r o ­
g e n a t e d c a p r e o m y c i n w a s a l a n i n e : d i a m i n o p r o p i o n i c a c i d : B - l y s i n e : 
c a p r e o m y c i d i n e : : 2 . 2 2 : 1.98: 1.16: 1.00. F r o m t h e s e r a t i o s it w a s 
a p p a r e n t t h a t h y d r o g e n a t e d c a p r e o m y c i n c o n t a i n e d one m o r e m o l e of 
a l a n i n e t h a n w a s f o u n d i n c a p r e o m y c i n . F u r t h e r m o r e , t h e r e s u l t s 
i n d i c a t e d t h a t i n h y d r o g e n a t e d c a p r e o m y c i n d i a m i n o p r o p i o n i c a c i d , B -
l y s i n e , a n d c a p r e o m y c i d i n e w e r e p r e s e n t in the r a t i o s 2 : 1 : 1 . T h e s e 
r a t i o s w e r e a l s o o b s e r v e d i n c a p r e o m y c i n I B b y H e r r a n d R e d s t o n e ( 8 ) . 
I n t h i s i n v e s t i g a t i o n t h e r a t i o of t h e s e a m i n o a c i d s w a s f o u n d to b e 
3 : 2 : 1 . A s w a s p r e v i o u s l y e x p l a i n e d , t h e r e s i s t a n c e of the d i p e p t i d e 
B - l y s y l - d i a m i n o p r o p i o n i c a c i d t o w a r d a c i d h y d r o l y s i s m i g h t a c c o u n t f o r 
the d i f f e r e n c e o b s e r v e d b e t w e e n t h e d i f f e r e n t a m i n o a c i d a n a l y s e s . 
A p p a r e n t l y t h e c o n d i t i o n s u s e d f o r t h e h y d r o l y s i s of h y d r o g e n a t e d c a p r e o ­
m y c i n (6 N h y d r o c h l o r i c a c i d o n a s t e a m b a t h f o r 36 h r ) w a s n o t s u f f i c i e n t 
to h y d r o l y z e t h i s p e p t i d e , h e n c e the l o w v a l u e s of B - l y s i n e a n d d i a m i n o ­
p r o p i o n i c a c i d . 
A n y s t r u c t u r e p r o p o s e d f o r c a p r e o m y c i n w i l l h a v e t o t a k e i n 
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a c c o u n t the s t e r o c h e m i s t r y of the a m i n o a c i d s i n the m o l e c u l e . S i n c e 
it w a s t h o u g h t that the h y d r o g e n a t i o n p r o c e s s w o u l d n o t a f f e c t the 
o p t i c a l a c t i v e c e n t e r s of the a m i n o a c i d s , t h e s t e r o c h e m i s t r y of the 
a m i n o a c i d s i s o l a t e d f r o m h y d r o g e n a t e d c a p r e o m y c i n w a s d e t e r m i n e d b y 
m e a s u r e m e n t of t h e i r o p t i c a l r o t a t i o n s . 
A l a n i n e f r o m h y d r o g e n a t e d c a p r e o m y c i n h a d a M D v a l u e of +16.6 
( M n = + 18 o7°) i n 5 N h y d r o c h l o r i c a c i d w h e r e a s the M n v a l u e r e p o r t e d 
i n the l i t e r a t u r e (44) f o r L - a l a n i n e w a s + 13.0°. I t w a s , t h e r e f o r e , 
c o n c l u d e d t h a t b o t h t h e a l a n i n e o r i g i n a l l y p r e s e n t i n c a p r e o m y c i n a n d 
the a l a n i n e f o r m e d d u r i n g the h y d r o g e n a t i o n p r o c e s s w e r e L - a l a n i n e . 
D i a m i n o p r o p i o n i c a c i d i s o l a t e d f r o m h y d r o g e n a t e d c a p r e o m y c i n h a d 
M D = + 22.5° ( [ a ] D = + 21.6°) w h i l e the [ M ] d v a l u e r e p o r t e d i n the 
l i t e r a t u r e for L - d i a m i n o p r o p i o n i c a c i d w a s + 35.4° (44). It t h e r e f o r e 
a p p e a r e d t h a t the d i a m i n o p r o p i o n i c a c i d i n c a p r e o m y c i n w a s the L -
c o n f i g u r a t i o n . 
3 - l y s i n e f r o m h y d r o g e n a t e d c a p r e o m y c i n h a d a [ # 1 ^ v a l u e of + 19.2° 
i n 5 N h y d r o c h l o r i c a c i d c o m p a r e d to a [or] ^  v a l u e of + 24° r e p o r t e d f o r 
L - 3 - l y s i n e i n 1 N h y d r o c h l o r i c a c i d (47). It a p p e a r e d t h e r e f o r e t h a t the 
3 - l y s i n e i n c a p r e o m y c i n w a s a l s o L - 3 - l y s i n e . T h e a b s o l u t e s t e r e o c h e m i s t r y 
of c a p r e o m y c i d i n e w a s p r e v i o u s l y r e p o r t e d (18). 
It is i n t e r e s t i n g to n o t e t h a t c a p r e o m y c i d i n e c o n s u m e d f o u r e q u i v a ­
l e n t s of h y d r o g e n d u r i n g the h y d r o g e n a t i o n r e a c t i o n . I t is p o s s i b l e t h a t 
t h e r e l e a s e of u r e a i n v o l v e d a h y d r o g e n o l y s i s r e a c t i o n w h i c h w o u l d 
a c c o u n t f o r one m o l e of h y d r o g e n . R e d u c t i o n of a d e h y d r o a l a n i n e d e r i v a ­
t i v e to a l a n i n e w o u l d h a v e c o n s u m e d a n o t h e r m o l e of h y d r o g e n . I t i s , 
h o w e v e r , a l s o i n t e r e s t i n g to n o t e t h a t t h e a d d i t i o n a l m o l e of a l a n i n e 
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p r o d u c e d b y the h y d r o g e n a t i o n r e a c t i o n a p p e a r e d to b e L - a l a n i n e . 
R e d u c t i o n of a d e h y d r o a l a n i n e d e r i v a t i v e of t h e k i n d p r o p o s e d to 
b e r e s p o n s i b l e f o r t h e c h r o m o p h o r e i n v i o m y c i n a n d c a p r e o m y c i n (25) 
w o u l d n o t b e e x p e c t e d to p r o c e e d i n s u c h a s t e r e o s p e c i f i c w a y . 
T h e f a c t t h a t u r e a is r e l e a s e d d u r i n g h y d r o g e n a t i o n a n d a l s o 
t h a t a n a d d i t i o n a l a l a n i n e w a s f o r m e d d o e s n o t n e c e s s a r i l y m e a n t h a t 
t h e s e g r o u p s w e r e i n v o l v e d i n t h e c h r o m o p h o r e . I t h a s to b e r e m e m b e r e d 
t h a t t w o m o r e m o l e s of h y d r o g e n w e r e c o n s u m e d w h i c h c o u l d h a v e b e e n 
r e s p o n s i b l e for t h e d e s t r u c t i o n of the c h r o m o p h o r e . 
T h e R e a c t i o n of C a p r e o m y c i n w i t h C u p r i c I o n s 
A n X - r a y c r y s t a l l o g r a p h i c i n v e s t i g a t i o n w o u l d b e a n i d e a l w a y 
to d e t e r m i n e t h e s t r u c t u r e of c a p r e o m y c i n . I t i s , h o w e v e r , n e c e s s a r y 
to h a v e a c r y s t a l of a d e r i v a t i v e of c a p r e o m y c i n that c o n t a i n s a h e a v y 
a t o m f o r s u c h a n i n v e s t i g a t i o n . I n a n e f f o r t to o b t a i n s u c h a c r y s t a l l i n e 
d e r i v a t i v e , c a p r e o m y c i n w a s t r e a t e d w i t h c o p p e r (II) h y d r o x i d e to f o r m 
a c o p p e r c o m p l e x . T h i s c o m p l e x w a s c h r o m a t o g r a p h e d o v e r S e p h a d e x G-15 
to o b t a i n m a t e r i a l w h i c h a p p e a r e d to b e p u r e a c c o r d i n g t o T L C a n d 
e l e c t r o p h o r e s i s a n a l y s e s . A l l a t t e m p t s to c r y s t a l l i z e t h i s c o p p e r 
c o m p l e x w e r e u n s u c c e s s f u l . 
T h e a m o u n t of c o p p e r p r e s e n t i n a s a m p l e of the c o m p l e x w a s 
d e t e r m i n e d b y m e a n s of t i t r a t i o n w i t h E D T A a n d a m o l e c u l a r w e i g h t of 
1125 for the c o p p e r c o m p l e x w a s e s t i m a t e d f r o m the t i t r a t i o n d a t a . 
T h i s m o l e c u l a r w e i g h t c o m p a r e d f a v o r a b l y ( w i t h i n the l i m i t s of 
e x p e r i m e n t a l e r r o r ) w i t h the a p p a r e n t m o l e c u l a r w e i g h t of 1 0 0 5 
r e p o r t e d for c a p r e o m y c i n I B . 
C H A P T E R I V 
C O N C L U S I O N S 
U p o n a c i d h y d r o l y s i s c a p r e o m y c i n IB r e l e a s e s a m m o n i a , a l a n i n e , 
d i a m i n o p r o p i o n i c a c i d , P - l y s i n e , a n d c a p r e o m y c i d i n e i n t h e r a t i o 
2 : 1 : 3 : 2 : 1 . U r e a is a l s o r e l e a s e d f r o m t h i s a n t i b i o t i c b y a c i d 
h y d r o l y s i s o 
H y d r o g e n a t i o n of o n e e q u i v a l e n t of c a p r e o m y c i n r e q u i r e d f o u r 
e q u i v a l e n t s of h y d r o g e n . D u r i n g t h i s r e a c t i o n the u v c h r o m o p h o r e of 
c a p r e o m y c i n d i s a p p e a r s a n d u r e a is r e l e a s e d f r o m t h e m o l e c u l e . A c i d 
h y d r o l y s i s of the h y d r o g e n a t e d m a t e r i a l r e l e a s e d two e q u i v a l e n t s of 
a l a n i n e , i n d i c a t i n g the p r e s e n c e of a d e h y d r o a l a n i n e d e r i v a t i v e or a 
f r a g m e n t t h a t c a n b e c o n v e r t e d to a l a n i n e t h r o u g h h y d r o g e n o l y s i s . 
E n d - g r o u p a n a l y s e s o n p e r h y d r o c a p r e o m y c i n r e v e a l e d t h a t t h i s a l a n i n e 
d e r i v a t i v e is n e i t h e r N - t e r m i n a l n o r C_-terminal. 
E n d - g r o u p a n a l y s e s o n c a p r e o m y c i n show that o n e of the t w o 
P - l y s i n e u n i t s i n t h i s c o m p o u n d is N - t e r m i n a l . I s o l a t i o n of t h e 
p e p t i d e d i a m i n o p r o p i o n y l - a l a n y l - ( e DNP)-|3-lysine f r o m a p a r t i a l 
a c i d h y d r o l y s a t e of D N P - c a p r e o m y c i n p r o v e that the e - a m i n o g r o u p of 
the s e c o n d p - l y s i n e u n i t is a l s o f r e e i n c a p r e o m y c i n . T h e C_-terminal 
f r a g m e n t d o e s n o t c o r r e s p o n d to a n y of the a m i n o a c i d s k n o w n t o 
o c c u r in c a p r e o m y c i n . 
E n d - g r o u p a n a l y s i s o n d e s u r e a c a p r e o m y c i n s h o w s t h a t r e m o v a l of 
u r e a f r o m c a p r e o m y c i n d o e s n o t c r e a t e a n e w C,-terminal a m i n o a c i d , a n d 
t h a t u r e a i s , t h e r e f o r e , n o t b o n d e d as a u r e i d e i n t h i s c o m p o u n d . 
T h e p e p t i d e s a l a n y l - 6 - l y s i n e , 6 - l y s y l - d i a m i n o p r o p i o n i c a c i d , 
d i a m i n o p r o p i o n y l - a l a n i n e , a n d d i a m i n o p r o p i o n y l - a l a n y l - 6 - l y s i n e o c c u r 
i n c a p r e o m y c i n . A l a n i n e is b o n d e d to the 6-amino g r o u p of B - l y s i n e . 
It is n o t k n o w n w h i c h one of the t w o a m i n o g r o u p s of d i a m i n o p r o p i o n i c 
a c i d is i n v o l v e d i n the p e p t i d e l i n k a g e w i t h B - l y s i n e i n the p e p t i d e 
B - l y s y l - d i a m i n o p r o p i o n i c a c i d . 
A s i n d i c a t e d i n f o r m u l a X V I , it is n o t p o s s i b l e f r o m t h e 
a v a i l a b l e d a t a to d e t e r m i n e w h i c h o n e of the B - l y s i n e u n i t s is b o n d e d 
to d i a m i n o p r o p i o n i c a c i d . 
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It is i n t e r e s t i n g to n o t e that the p r e s e n c e of the p e p t i d e 
c a p r e o m y c i d y l - a l a n i n e i n c a p r e o m y c i n IB w a s r e p o r t e d b y H e r r a n d 
R e d s t o n e ( 8 ) , w h e r e a s i n this r e s e a r c h t h e a m i n o g r o u p of a l a n i n e 
w a s f o u n d to b e b o n d e d to d i a m i n o p r o p i o n i c a c i d . I t m i g h t b e t h a t 
the c a r b o x y l g r o u p s of b o t h c a p r e o m y c i d i n e a n d d i a m i n o p r o p i o n i c a c i d 
a r e b o n d e d to the a m i n o g r o u p of a l a n i n e . T h e p e p t i d e d i a m i n o p r o -
p i o n y l c a p r e o m y c i d i n e w a s a l s o f o u n d i n c a p r e o m y c i n IB ( 8 , 1 5 ) . 
C o m b i n i n g t h e s e p e p t i d e s w i t h the p e p t i d e s f o u n d i n t h i s r e s e a r c h , 
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i t is p o s s i b l e to p r o p o s e the p a r t i a l s t r u c t u r e X V I I for c a p r e o m y c i n . 
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X V I I 
F o r m u l a X V I I d o e s n o t i n d i c a t e w h i c h o n e of the 3-lysine u n i t s 
is b o n d e d to d i a m i n o p r o p i o n i c a c i d . It a l s o d o e s n o t show w h i c h o n e 
of the t h r e e d i a m i n o p r o p i o n i c a c i d u n i t s is i n v o l v e d i n t h i s l i n k a g e 
w i t h 3 - l y s i n e . F u r t h e r i n v e s t i g a t i o n of t h e D N P - p e p t i d e s r e s u l t i n g 
f r o m the p a r t i a l h y d r o l y s i s of D N P - c a p r e o m y c i n s h o u l d r e s o l v e t h i s 
p r o b l e m . 
It is n o t k n o w n w h e r e in the p e p t i d e s e q u e n c e the d e h y d r o a l a n i n e 
d e r i v a t i v e o c c u r s . P a r t i a l a c i d h y d r o l y s i s of h y d r o g e n a t e d c a p r e o m y c i n 
s h o u l d y i e l d a l a n i n e - c o n t a i n i n g p e p t i d e s w h i c h s h o u l d give m o r e i n f o r ­
m a t i o n o n this q u e s t i o n . 
T h e w a y i n w h i c h u r e a is b o n d e d to t h e r e s t of t h e m o l e c u l e a n d 
t h e n a t u r e of the c h r o m o p h o r e i n c a p r e o m y c i n a r e s t i l l u n k n o w n . 
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